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A  N 


Experirfiental  Enquiry 


CONCERNING 


The  CAUSES  which  have  been 


generally  laid  to  produce 

PUTRID  DISEASES. 


INTRODUCTION. 


hen  we  take  a  view  of  the 


V  V  various  and  numerous  difeafes 
which  from  the  earlieft  ages  of  the 
world  have  afflifted  and  deftroyed  the 
human  race,  we  find  that  thefe  of  the 
putrid  kind,  whether  endemic  or  epi¬ 
demic,  have  always  been  the  mofi 
dreadful,  and  made  the  greateft  car¬ 
nage:  while  others  have,  in  a  long 
revolution  of  years,  thinned  families, 
thefe  have  at  one  blow  depopulated 
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cities  and  kingdoms :  while  others 
have  here  and  there  marked  out  fingle 
vi6lims,  thefe  have  indifcriminately 
mowed  down  whole  armies,  and  laid 
the  viftors  and  the  vanquiflie'd  toge¬ 
ther  peaceably  in  the  dull. 

From  coniidering  putrid  difeafes  in 
this  light,  as  the  moll;  dreadful,  the 
moll  deftrudlive  of  all  others  ;  an  en¬ 
quiry  into  their  caufes,  into  their  na¬ 
ture,  and  the  methods  of  preventing 
them,  will  appear  the  more  important, 
and  deferve  our  more  ferious  atten¬ 
tion  j  not  becaufe  fuch  enquiries  have 
not  frequently  been  made,  but  be¬ 
caufe  they  have  always,  fo  far  as  I 
know,  been  condudled  ttpon  theoreti¬ 
cal  reafoning,  and  not  upon  experi¬ 
ments  and  fadts,  which  are  the  only 
fure  foundations  of  knowledge  con- 
•  cerning  the  operations  of  nature. 

All  dead  bodies  naturally  run  into 
a  putrid  date,  unlefs  preferved  from  it 
by  fome  antifeptic ;  but  had  putrefac¬ 
tion  never  attacked  animals  till  after 
death,  its  nature  would  not  have  be¬ 
come  fo  much  an  objedl  of  univerfal 

enquiry. 


[  3  1 

enquiry* '  As  it  appears,  however,  fre¬ 
quently  in  living  animals,  where  it 
gives  rife  to  one  of  the  moil  dreadful 
and  fatal  difeafes  that  ever  afflicted  the 
human  race,  this  naturally  roufes 
the  attention,  and  produces  a  general 
delire  to  inveftigate  its  nature  and 
caufes ;  and  accordingly  a  variety  of 
ingenious  liypothefes  have  from  time 
to  time  been  introduced  to  account 
for  it.  Earth,  fea,  and  air,  and  a  va¬ 
riety  of  other  caufes,  have  been  con- 
fidered  as  produ6live  of  it.  I  will  not 
deny  but  fome  of  thefe,  at  particular 
times,  may  be  the  caufe  of  putrid  dif¬ 
eafes  ;  but  at  the  fame  time  fufpe<5l  the 
caufe  will  be  more  commonly  found 
exilling  in  our  own  bodies,  as  a  confe- 
quence  of  the  follies  and  irregularities 
of  our  lives. 

There  is  a  kind  of  uniform  limpli- 
city  obferved  by  Nature  in  perform¬ 
ing  all  her  operations.  Thofe  em¬ 
ployed  in  the  fcience  of  phylics  feem 
to  have  kept  this  conftantly  in  their 
view,  and  to  have  made  fo  much  ufe 
of  it,  that  whoever  has  been  able  to 
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give  the  moft  fimple  account  of  the 
caufe  of  any  iiatural  phenomenon, 
has  generally  been  fuppofed  to  have 
given  the  moft  elegant  and  agi;eeable 
one. 

Led  by  this  principle,  the  philofo- 
phers  and  phyfiologifts  of  former  ages, 
obferving  that  animal  fubftances  pu¬ 
trefied  fooneft  when  kept  in  a  warm 
nioift  place,  from  thence  concluded 
that  the  foie  caufe  of  putrefadtion 
was  certain  degrees  of  heat  and 
moifture  which  were  not  yet  fully 
afcertained,  and  various  in  various 
fubftances.  Others,  foraething  more 
complex  in  their  ideas,  have  added  to 
this  account  the  putrid  effluvia  ari- 
fing  either, from  animal  or  vegetable 
fubftances,  while  refolving  into  their 
firft  principles. 

There  have  been  fome  alfo  who,  not 
fatisfied  with  any  of  thefe  methods 
of  accounting  for  putrefadlion,  and 
obferving  that  a  great  number  of  ani- 
malcula  are  difcovered  in  almoft  all 
putrid  fubftances,  have  from  thence 
concluded  that  the  ova  of  thefe  ani- 
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malcula,  being  every  where  diffemi- 
nated,  and  hatched  upon  fuch  bodies 
as  afforded  them  a  proper  nidus,  by 
gnawiftg  and  deftroying  the  texture  of 
thefe  bodies,  were  the  foie  caufe  of 
their  running  into  a  putrid  flate. 

A  late  ingenious  author^  fuppofes 
he  has  difcovered  a  more  natural  and 
eafy  folution  of  the  modus  of  putre- 
faflion,  by  confidering  it  as  arifing 
from  the  lofs  of  a  cementing  prin-  ^ 
ciple,  by  which  the  various  parts  of  | 
any^  body  adhere  together,  and  by 
which  adhefion,  he  imagines,  they  are 
preferved  in  their  natural  flate,  and 
defended  from  putrefadlion. 

As  failors  in  long  voyages  have 
frequently  been  attacked  with  that 
fpecies  of  putrid  diftemper  called  the 
fea  fcurvy,  the  falted,  and  perhaps  da¬ 
maged  and  mouldy  provifions  upon 
which  they  are  obliged  to  fubfift,  have 
likewife  been  much  blamed  as  the 
caufes  of  putrefaction.  And  fo  much 
have  philofophers  in  all  ages  been 

^  Dr.  Mac  Bride. 
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puzzled  in  accounting  for  putrid  ma^ 
lignant  diforders,  that  feveral  have 
deduced  them  from  earthquakes,  the 
poifon  emitted  from  ferpentlj  and 
other  caufes  ftill  more  ridiculous*. 

As  we  arc  conftantly  farrounded 
with  the  air,  as  it  is  conftantly  enter¬ 
ing  into  our  lungs,  has  fuch  a  variety 
of  particles  floating  about  in  it,  and  is 
fubjeft  to  fo  many  fudden  mutations, 
many  have  fuppofed  that,  from  the 
nature  of  thofe  particles  and  muta- 
tions,  putrid  difeafes  have  frequently 
had  their  origin  f . 

I  fhall  examine  thefe  caufes  fepa- 
ratejy,  with  a  view  to  difcover  by  ex- 
periments,  whether  any  one  of  them 
is  of  itfelf  able  to  produce  any  of  thofe 
difeafes  that  are  generally  denomi¬ 
nated  putrid  and  malignant,  or  whe¬ 
ther  fuch  difeafes  do  not  rather  com¬ 
monly  depend  on  a  concourfe  of 

*  Kircher  de  caus.  peft. 
t  Plin.  Hift.  Nat. 
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feveral  of  them*,  and  perhaps  on. 
fome  others  alfo  which  have  not  hi¬ 
therto  attracted  fo  much  the  attention 
of  m^kind,  nor  been  fo  much  the 
fubjeft  of  their  enquiry* 

I 

*  By  putrid  malignant  diftempers,  as  often  as  they 
occur  through  this  work,  the  author  means  fuch  as  * 
are  attended  with  black,  livid,  or  purple  fpots;  fpungy 
bleeding  gums ;  bloody  foetid  ftools  ;  or  any  of  the 
other  fymptoms  which  generally  indicate  a  ciilTolved 
ftate  of  the  blood  and  juices. 
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CHAP.  II, 

Of  lieat^  ’whether  it  is  necejfary  in  order  io 
bring  on  Putrefaction. 

Heat  may  not  improperly  be 

confidered  as  an  immenfe  chain, 

both  the  extremities  of  which 
» 

we  are  as  yet,  and  perhaps  ever  fliall 
be,  entirely  unacquainted ;  and  as  we 
can  neither  difcover  the  greateft  de¬ 
gree  of  poffible  heat,  nor  of  poffible 
cold*,  we  mull  confider  ourfelves  as 
having  only  fome  imperfect  know¬ 
ledge  of  a  few  of  the  inteianediate 
links  of  this  great  chain  ;  and  even  of 
this  intermediate  part  which  falls 
within  the  compafs  of  our  knowledge, 
there  are  but  a  few  points  or  degrees, 
which  feem  to  favour  the  procefs  of 
putrefa6lion ;  and  it  is  certain  that 
there  are  two  points,  both  within  this 

*  Cold,  according  to  many  philofophers,  Is  only  rec¬ 
koned  a  privation  of  heat,  and  not  produced  by  the 
pofitive  agency  of  frigorific  particles. 

fpace, 
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fpace,  at  or  beyond  either  of  which 
there  is  an  abfolute  flop  put  to  it ; 
thofe  are  the  freezing  point,  and  that 
other,  at'^vhatever  part  of  the  fcale  it 
may  exift,  where  the  moifture  necef- 
fary  to  putrefaftion  is  exhaled  fo  fall 
as  to  prevent  any  fubftance  from  hav¬ 
ing  tirne  to  run  into  that  particular 
llate. 

It  is  a  fa<5f,  long  eftabliflied  by  ex¬ 
perience,  that  all  fubftances,  whether 
animal  or  vegetable,  remain  frefli 
while  they  continue  in  a  frozen  ftate  j 
for  the  northern  nations,  according  to 
the  accounts  given  us  by  the  hiftories 
of  Greenland,  and  of  feveral  other 
places  near  the  ar6lic  circle,  preferve 
their  winter  provihons  by  burying 
them  in  the  fnow,  as  effedlually  as  we 
do  by  the  means  of  fait.  It  is  no  lefs 
certain  that  there  are  degrees  of  hear, 
which,  in  direft  oppolition  to  this 
method,  preferves  the  fame  fubftances, 
by  exhaling  their  radical  moifture  fo 
fall  that  they  have  not  time  to  run 
into  the  putrid  ferment ;  of  this.  Na¬ 
ture  is  pregnant  every  where  with 
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examples ;  but  I  fhall  only  mention 
the  great  quantities  of  fifh  that  are 
every  year  cured  without  fait  upon 
the  banks  of  Newfoundlcfcad,  and 
other  places  where  fifheries  are  efta- 
blifhed.  It  is  between  the  freezing 
point  therefore,  and  that  which  is 
neceflary  to  exhale  this  moifture  be¬ 
fore  a  fermentation  can  come  on,  that 
we  mull  enquire  for  the  degree  of 
heat  requilite  to  bring  on  putrefac¬ 
tion. 

The  freezing  point  has  long  ago 
been  exadfly  determined,  but  hitherto 
we  do  not  know  that  point  or  degree 
of  heat  at  which  the  n;ioifture  of  bo¬ 
dies  begins  to  exhale,  far  lefs  do  we 
know  that  degree  at  which  it  exhales 
fo  fall  as  to  hinder  the  putrefactive 
ferment  from  taking  place.  This, 
indeed,  may  perhaps  be  relatively,  but 
it  never  can  be  pofitively  determined; 
for  a  piece  of  meat  cut  very  thin  will 
foon  be  deprived  of  its  natural  moi- 
llure  by  any  of  the  degrees  of  heat 
between  70  and  80  ;  whereas  a  whole 
joint  will,  only  be'  a  little  dried  upon 

the 
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the  furface,  and  generally  become 
putrid  in  48  hours,  in  anyof  thefe  de¬ 
grees  of  heat  by  which  the  other  was 
,  intirely  hindered  from  becoming  pu’ 
trid.  But  in  order  to  convey  a  more 
diftinft  idea  of  this  matter,  I  fliall  lay 
before  the  reader  fome  experiments 
made  concerning  it. 

EXPERIMENT!. 

A  piece  of  beef,  of  about  a  quarter 
of  an  inch  thick,  was  laid  on  a  china 
plate,  and  fet  in  a  clofet  where  Farenr 
heit’s  thermometer  flood  at  72  de¬ 
grees  ;  in  fixteen  hours  it  became  al- 
moft  perfedlly  dry,  and  had  not  ac¬ 
quired  any  perceptibly  putrid  fmell. 

Another  piece,  of  about  half  an  inch 
thick,  became  nearly  as  dry  as  the 
former  in  about  38  hours,  and  had 
acquired  fome  degree  of  foetor,  though 
little  more  than  juft  enough  to  be 
perceptible. 

A  third  piece,  of  about  an  inch 
thick,  became  nearly  as  dry  as  the  firft 

in 
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in  four  days,  and  had  got  a  finell 
fomething  more  foetid  than  the  laft. 

A  fourth  piece,  two  inches  thick, 
in  two  days  fmelled  prefCy  much ; 
the  third  day  it  fmelled  fo  exceedingly 
ill  that  I  was  obliged  to  throw  it 
away.  During  all  this  time  the 
mercury  in  the  thermometer  was 
never  beneath  70,  nor  above  74. 

The  fame  experiments  were  tried  in  a 
cooler  place,  where  the  mercury  in  the 
thermometer  commonly  flood  between 
64  and  68.  Here  the  piece  of  a  quarter 
of  an  inch  thick  took  almoft  two  days 
to  become  as  dry  as  a  piece  of  the 
fame  thicknefs  had  done  in  16  hours 
at  the  heat  of  72  degrees :  it  had  like- 
wife-  acquired  a  perceptibly  putrid 
fmell. 

A  piece  of  half  an  inch  thick,  in 
this  degree  of  heat,  feemed  only  to 
have  fuffered  fome  little  exficcation  on 
its  furface  in  the  fpace  of  three  days ; 
on  cutting  into  its  internal  parts,  it 
had  loft  its  colour,  and  fmelled  difa- 
greeably. 

'  A  third 
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A  third  piece,  of  an  inch  thick,  at 
the  end  of  two  days  had  become  ra¬ 
ther  more  putrid  than  the  piece  of 
half  an  ingh  thick  had  done  in  three 
days.  The  mercury  in  the  thermo¬ 
meter,  greateft  part  of  the  time  that 
this  piece  was  upon  trial,  had  flood  at 
67  and  68.  From  what  had  happened 
to  thefe  pieces,  I  thought  it  would  be 
needlefs  to  try  what  would  happen  to 
a  piece  of  two  inches  thick  in  this 
degree  of  heat,  and  therefore  proceed¬ 
ed  to  try  what  would  happen  in  a 
fuperior  degree. 

A  piece  of  beef,  of  a  quarter  of  an 
inch  thick,  being  laid  in  the  fame 
manner  on  a  plate  in  a  clofet  where 
the  mercury  generally  flood  from  86 
to  90  degrees*,  was  become  almofl 
dry  in  about  12  hours,  and  had  no 
difagreable  fmell. 


*  This  clofet,  in  which  feveral  of  the  fubfequent 
experiments  were  made,  was  divided  by  a  flone  wall 
from  the  kitchen  fire ;  the  heat  of  which  fire,  which 
was  never  fufFered  to  go  out  at  night,  generally  kept  the 
clofet  of  the  t^perature  1,  have  mentioned  above. 
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Another  piece,  of  half  an  inch  thick, 
was  become  nearly-  as  dry  as  this 
laft  in  about  28  hours,  and  had 
not  got  any  ill  fmell  tfj^t  I  could 
difcover. 

A  third  piece,  of  an  inch  thick,  was 
become  not  quite  fo  dry  as  the  laft  two 
in  three  days,  and  had  juft  a  percep¬ 
tible  degree  of  ill  fmell. 

A  fourth  piece,  of  two  inches  thick, 
could  not  be  dried  faft  enough  by  this 
degree  of  hear,  to  hinder  it  from  be¬ 
coming  putrid,  which  it  did  in  one 
night. 

The  whole  of  thefe  trials  taken  to¬ 
gether  plainly  point  out  to  us,  that 
the  degree  of  heat  heceflary  to  dry 
bodies  fo  faft  as  to  hinder  them  from 
running  into  the  putrid  ferment,  de¬ 
pends  intirely  upon  the  thicknefs,  and 
quantity  of  moifture  of  thefe  bodies. 
Put  as  this  fubjeft  is  rather  a  matter 
of  curiofity  than  of  utility,  I  fhall  pro¬ 
ceed  to  fome  experiments,  inftituted 
with  a  view  to  difeover  what  degree 

of 
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of  heat  is  mofl:  favourable  to  putre-- 
facftion. 

Boerhaave  has  affigned  the  degree 
of  70  as  the  propereft  for  generating 
putrefa£lion  in  animal  fubftances  ; 
and  Shebbeare,  the  only  other  author 
I  know  of  who  has  mentioned  this 
fubjedl,  fays,  that  by  repeated  experi¬ 
ments  he  had  found  a  heat  from  70 
to  75  and  80,  the  true  heat  for  pro-^ 
ducing  putrefadtion. 

j 

EXPERIMENT  IL 

I  filled  two  four-ounce  phials  up  to 
their  narrow  necks  with  human  blood, 
frefh  drawn  from  a  pretty  healthful 
perfon ;  one  of  thefe  phials  I  fet  in  a 
heat  which  varied  between  70  and  74; 
the  other  I  fet  in  the  above  mentioned 
clofet,  where  the  heat  varied  between 
86  and  90.  The  blood  in  the  firft 
phial  did  not  begin  to  emit  any  putrid 
fmell  till  it  had  flood  about  52  hours. 
That  in  the  fecond  fmelled  percep¬ 
tibly  foetid  in  36  hours. 


i 
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As  the  event  of  this  experiment  was 
fo  different  from  what  is  mentioned 
by  Boerhaave,  I  repeated  it  again  with 
frefh  drawn  bullocks  blood^/iot  being 
able,  juft  at  that  time,  to  procure  any 
human  blood.  The  blood  in  the  phial 
which  ftood  in  a  heat  between  70  and 
74  was  become  perceptibly  foetid  in 
48  hours ;  that ,  in  the  phial  which 
ftood  in  a  heat  between  86  and  90 
was  perceptibly  foetid  in  33.  Hence 
it  would  feem  that  bullocks  blood 
becomes  fooner  putrid  than  human 
blood,  which  may  happen  becaufe 
bullocks  blood  abounds  more  wdth 
craffamentum,  which  is  the  moft  pu- 
trefcible  part  of  that  fluid. 

\ 

EXPERIMENT'  III. 

I  next  refolved  to  try  what  would 
happen  to  folk!  animal  fubftances  in 
the  fame  degrees  of  heat  in  which  the 
blood  had  been  tried.  Accordingly, 
two  pieces  of  beef,  each  two  inches 
thick,  were  laid  upon  two  faucers,  and 
placed  the  one  in  the  heat  that  varied 

between 
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between  70  and  74,  and  th«  other  ia 
the  heat  that  varied  between  86  and 
90.  The  piece  in  the  lowed;  degree 
of  heat  fmelled  very  perceptibly  fcetid 
in  46  hours.  The  other  in  the 
greater  degree  of  heat  fmelled  foetid 
in  about  23  hours.  This  laft  piece 
being  kept  feveral  days  in  the  fame 
place,  at  laft  became  almoft  perfe6lly 
dry  when  I  obferved  that  the  foetor 
which  it  had  once  acquired  was  much 
diminiftied,  by  which  it  would  appear 
that  its  moft  fluid  parts,  which  were 
now  diflipated  by  the  heat,  were  the 
parts  that  had  been  moft  affefted  by 
the  putrefa(5lion. 

EXPERIMENT  IV. 

As  I  had  now  fatisned  myfelf  that 
both  animal  fluids  and  folids  became 
fooner  putrid  in  a  degree  of  heat  far 
above  that  afligned  as  the  propereft  for 
bringing  on  putrefaftion  by  Boer- 
haave,  than  they  did  in  it,  I  now  re- 
folved  to  fee  whether  ftill  greater  de¬ 
grees  of  heat  would  not  ftill  more 
accelerate  the  putrefaftive  procefs  in 
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human  blood;  and  for  this  purpofe 
put  four  ounces  of  it  frefli  drawn  into 
a  phial  with  a  narrow  neck  as  beforcy 
to  prevent  the  evaporation  tha%would^ 
have  happened  by  expoling  a  larger 
furface  to  the  air.  This  phial  I  placed 
in  a  fand  heat  of  loo  degrees;  the 
blood  in  it  foon  after  began  a  fort 
of  inteftine  or  fermentative  motion, 
never  feparated  into  craflamentum 
and  ferumt  and  began  to  emit  a  foetid 
fmell  in  about  i8  hours. 

Another  phial,  containing  the  fame 
quantity  of  frefh  drawn  blood,  was 
placed  in  the  fame  fand  heat,  and 
the  degree  of  heat  raifed  to  no.  The 
appearances  in  this  blood  were  nearly 
the  fame  as  in  the  laft,  and  the  fetid 
fmell  began  to  arife  from  it  in  about 
17  hours.  A  piece  of  beef,  weighing 
giv.  was  laid  at  the  fame  time  upon 
the  furface  of  the  fand  ;  in  about  24 
hours  it  was  become  almofl;  as  hard 
as  a  piece  of  horn,  and  had  no  putrid 
fmell.  Another  piece  of  the  fame 
weight,  placed  at  the  fame  time  on  the 
fand  heat  in  a  bowl  of  water,  began  to 
'  ■  '  have 
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have  a  putrid  fmell  rather  fodner  than 
the  blood. 

This  experiment  is  a  proof  of  what 
I  took  qptice  of  before,  viz.  that  the 
degree  of  heat  which  will  fooneft 
of  all  others  bring  on  putrefadlion, 
cannot  be  poiitively  determined,  but 
mull  vary  according  to  the  magnitude, 

moifture,  and  qualities  of  the  fub- 
fiance  made  trial  of. 

EXPERIMENT  V, 

The  fand  heat  being  raifed  to  130 
degrees,  another  phial  containing  four 
ounces  of  frefh  drawn  blood  was 
placed  in  it.  The  appearances  in  this 
phial  were  different  from  what  they 
had  been  in  the  laft;  for  in  this  a 
kind  of  inteftine  motion  foon  began, 
and  continued  always  nearly  the 
fame.  The  craffamentum  and  ferum 
fometimes  feemed  to  have  feparated 
imperfeftly  from  each  other,  and 
again  to  have  united  into  one  mafs 
fometimes  a  fort  of  coagulum  feemed 
to  be  forming  on  the  furface  of  the 
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blood,  and  then  it  would  difappeaf 
again.  After  about  1 6  hours  a  fmell, 
different  from  that  of  frefh  blood,  be¬ 
gan  to  arife  from  it;  but  it  Aifas  not 
perfeftly  that  putrid  fmell  that  had 
arofe  from  the  others,  but  fomething 
between  a  volatile,  urinous,  and  pu¬ 
trid  fmell. 

A  piece  of  beef  weighing  §iv, 
which  had  been  placed  in  a  bowl  of 
water  on  the  fand  heat  at  the  fame 
time,  inftead  of  becoming  putrid, 
turned  hard,  and  contracted  into  lefs 
than  its  original  magnitude,  and 
Scarcely  gave  any  bloody  tinge  to  the 
water  in  which  it  was  infufed. 

Another  phial  of  blood  being  tried 
in  140  degrees  of  the  fame  fand  hear, 
exhibited  nearly  the  fame  appearances 
as  the  laft,  and  had  alfo  a  volatile  dif- 
agreeable  fmell,  nearly  of  the  fame 
kind. 

A  bowl  of  water  placed  at  the  fame 
time  in  this  degree  of  heat,  with  giv. 
of  beef  in  it,  exhibited  alfo  nearly  the 
fame  appearances  as  the  laft,  only  the 
beef  was  a  little  harder^  and  the  wa¬ 
ter 
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ter  had  ftill  lefs  of  the  bloody  co¬ 
lour. 

From  all  thefe  experiments  taken 
togethir,  it  appears  that  the  degree  of 
heat  which  fooneft  brings  putrefac¬ 
tion  upon  animal  fubftances  is  much 
above  70.  But  here  we  only  mean 
dead  animal  fubftances ;  for  we  have 
hitherto  made  little  or  no  progrefs  in 
difcovering  that  degree  which  proves 
moft  favourable  to  the  putrefaftion  of 
living  ones.  Boerhaave,  in  his  at¬ 
tempt  to  difcover  this  by  Ihutting  a 
dog,  a  cat,  and  a  fparrow  in  an  oven, 
has  made  it  much  greater  than  that 
which  he  thought  would  fooneft  bring 
it  upon  dead  animals;  but  the  con- 
clufions  he  has  drawn  from  this  ex¬ 
periment  appear  from  later  difcove- 
ries  to  have  been  founded  upon  falfe 
principles. 

Although  it  appears  from  what  has 
been  already  faid,  that  putrefadlion 
cannot  poffibly  happen  but  at  one  of 
thefe  degrees  of  heat  that  are  between 
the  freezing  and  the  boiling  points  of 
Fahrenheit’s  fcale  ;  and  although,  in 
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folids,  it  will  probably  happen  fooneft 
between  90  and  100,  and  in  fluids  be¬ 
tween  100  and  no  of  that  fcale,  yet 
none  of  thefe  degrees  niteflanly 
bring  it  on  ;  and  a  living  animal  may 
be  kept  in  any  one  of  them  that  it  is 
able  to  bear,  and  part  of  a  dead  one  in 
any  one  of  them,  without  having  any 
tendency  to  putrefacflion,  provided 
none  of  the  other  caufes  of  putrefac¬ 
tion  befides  heat  are  prefent  There¬ 
fore  though  it  appears  from  a  variety 
of  fafts,  that  certain  degrees  of  heat 
are  abfolutely  neceflfary  toward  in¬ 
ducing  and  carrying  on  the  procefs 
of  piitrefaffion.  It  feems  plain  alfo, 
that  no  degree  of  heat  can  be  the  foie 
caufe  of  it. 
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CHAP.  HI. 


Of  Mo'^ire ;  •whether  it  is  abfolutely  necef^ 
fary  to  PutrefaBion  ? 


.HAT  moifture  is  a  necefTary 


A  agent  in  the  procefs  of  putre- 
faftion,  is  a  faft  that  has  been  fo  long 

eftabliflied,  and  appears  fo  obvious, 
that  it  Hands  in  need  of  no  experi¬ 
ments  to  confirm  it.  The  dodfrine  of 
heat  and  moifture  being  produdlive  of 
putrid  difeafes*,  is  as  old  as  Hippo¬ 
crates,  and  has  been  corroborated  al- 
mofl:  by  every  fubfequent  author  who 
has  treated  of  the  fubjedf.  The  dry¬ 
ing  of  fifli  in  the  fun,  which  I  men¬ 
tioned  before,  and  a  variety  of  other 
natural  operations  every  day  going  on 
before  us,  put  the  matter  beyond  all 
doubt. 

In  what  proportion  the  fluid  parts 
of  any  body  muft  be  to  its  folid  parts, 

in  order  to  fit  it  for  becoming  putrid. 


*  Hippocrat.  Epidemic. . 

■  ■  Ca 
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has  not  hitherto  been  attempted  to  be 
determined;  nor  indeed  does  it  feem 
a  matter  of  any  great  confequence, 
either  with  regard  to  the  preft^ention 
or  cure  of  putrid  difeafes.  It  has  been 
thought  that  fome  degree  of  fermen¬ 
tation  is  always  neceilary  toward  pro¬ 
ducing  putrefadlion.  Whether  it  is 
really  fo,  I  cannot  determine ;  but  it  is 
certain,  that  feveral  fuhftances,  con¬ 
taining  a  proportion  of  fluid  particles 
by  much  too  fmall  to  allow  of  any  vi- 
flble  fermentation,  do,  without  any 
fuch  fermentation  that  we  can  difco- 
■uer,  though  by  a  procefs  perhaps  not 
truly  putrefaitive,  lofe  their  uniting 
principle,  whatever  it  is,  and  crumble 
as  it  were  fpontaneoufly  into  dull. 
This  every  one  mull  be  convinced  of, 
who  has  feen  rotten  wood  taken  out 
bf  old  buildings  or  other  places, 
where  all  the  ingenuity  of  art  has 
been  employed  in  order  to  fecure  it 
from  moifture. 

This  fpontaneous  kind  of  powder, 
fo  far  as  I  have  hitherto  obferved, 
feems  not  to  have  been  the  work  of  a 

ferment 
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ferment  and  confequent  putrefaclion, 
but  of  an  amazing  number  of  animal- 
cula,  which  prey  upon  its  fubftance, 
deftroy  tl^  texture  of  its  parts,  and  fo 
reduce  it  into  a  kind  of  dull. 

This  feemingly  fpontaneous  refolu- 
tion  of  dry  bodies,  though  it  has 
effeiSls  pretty  fimilar  to  thefe  of  putre¬ 
faction,  appears  neverthelefs  to  be 
widely  different  from  it,  being  gene¬ 
rally  attended  with  little  or  almoft  no 
fmell,  nor  pofleffing,  as  far  as  I  can 
difcover,  any  power  of  accelerating 
putrefaction  in  other  bodies  to  which 
it  is  applied,  as  will  appear  from  the 
following  experiments. 

EXPERIMENT  VI. 

Three  pieces  of  frelh  beef  were  laid 
upon  three  china  faucers.  One  was 
covered  with  dull  of  rotten  wood,  and 
the  other  with  duft  of  mouldy  barley, 
both  of  which  were  crowded  with 
animalcula;  the  third  was  covered 
with  faw-duft  of  frefli  wood,  in  which 
no  animalcula  could  be  difcovered. 
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They  were  ail  placed  together  in- a 
warm  clofet,  and  as  near  as  I  could 
obferve,  began  all  to  turn  putrid 
about ,  the  fame  time.  Nc|w  had  the 
dull  of  rotten  wood,  or  of  the  mouldy- 
barley,  had  any  power  of  corrupting 
animal  fubftances,  the  pieces  of 
•beef  covered  with  them  fliould  have 
become  fooner  putrid  than  that  piece 
in  the  frefli  faw-duft.  But  as  this  did 
not  happen,  it  is  doubtful  v^rhether 
they  have  any  power  of  accelerating 
putrefaflion  in  animal  bodies. 

EXPERIMENT  VII. 

Elaving  tried  whether  this  vege¬ 
table  matter  that  had  fuffered  a  fpon- 
taneous  refolution,  would  communi¬ 
cate  putrefaftion  to  animal  fubftances, 

and  found  it  did  not,  I  refolved  next 
to  try  whether  it  would  affedt  vege¬ 
table  fubftances.  Accordingly  having 
got  three  fmall  turnips,  all  taken  out 
of  the  ground  at  the  fame  time,  I  laid 
them  upon  three  faucets,  covered 
them  as  in  the  laft  experiment,  and 

fet 
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fet  them  in  a  damp  warm  place,  but 
could  not  difcover  the  fymptoms  of 
putrefa6tiom  any  fooner  in  thefe  that 
were  cofered  with  the  dull  of  rotten 
wood  and  of  barley ^  than  in  that 
which  was  covered  vrith  the  frefli 
faw-duft ;  and  hence  I  concluded  that 
this  refolution  of  dry  bodies  is  a  refo- 
folution  fid  generis^  fomeway  differing 
'  from  the  true  putrefa6live  refolution, 
which  does  not  appear  to  happen 
without  as  much  moifture  as  is  necef- 
fary  for  fermentation. 

But  though  moifture,  or  in  other 
words,  fome  degree  of  fluidity,  is  ab- 
folutely  neceflary  in  order  to  fit  either 
animal  or  vegetable  fubftances  for 
running  into  the  putrid  ferment,  yet 
we  know  not  what  kind  of  moifture 
gives  the  greateft  proclivity  for  this 
ferment.  Water,  in  its  pure  elemem 
tary  ftate,  is,  perhaps,  not  fufceptible 
of  putrefaftion,  as  appears  by  diftilled 
waters  keeping  very  long  fweet  and 
tranfparent  ;  and,  perhaps,  could  they 
be  intirely  freed  from  any  heteroge¬ 
nous  bodies,  they  would  keep  fo  rever. 

But 
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But  though  water  in  its  pure  elemen¬ 
tary  ftate  be,  perhaps,  not  fufceptible 
of  putrefadion,  yet  when  certain 
proportions  of  it  are  adde4>  to  other 
lubftances,  it  greatly  accelerates  their 
running  into  that  ftate,  and  in  other 
proportions  hinders  their  running  in¬ 
to  it.  Thus,  wood  upon  which  water 
is  frequently  fprinkled  will  foon  rot, 
whereas  wood  always  kept  under 
water  will  remain  frefh  a  great  num¬ 
ber  of  years.  But  as  it  is  of  no  great 
confequence  to  know  what  fort  of 
moifture  it  is  that  fooneft  difpofes  ani¬ 
mal  bodies  to  become  putrid,  I  fhall 
proceed  to  confider  the  proportion  of 
moifture  that  fooneft  difpofes  them  to 
become  fo. 

It  is  almoft  impoflible  to  determine 
the  exaft  quantity  of  folids  and  fluids 
in  the  compofition  of  any  body  ;  in 
Order  however  to  attempt  to  difcover 
what  quantity  of  fluids  was  neceflary 
in  order  to  keep  a  piece  of  meat  in  a 
ftate  fit  for  becoming  putrid,  I  took 
four  ounces  of  beef,  and  having  by 
heat  evaporated  an  ounce  of  its  moif- 
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ture,  I  wrapped  it  in  a  piece  of  oiled 
ox-bladder,  to  prevent  any  further 
evaporation:  It  became  putrid  in  about 
50  hours.  ^  Another  piece  of  beef  of 
the  fame  weight,  was  dried  till  it  had 
loft  an  ounce  and  a  half,  and  being 
wrapped  in  a  bladder  as  before,  it 
began  to  turn  putrid  in  about  60 
hours  :  Another,  being  dried  till  it 
had  loft  about  an  ounce  of  its  weight, 
hardly  ever  acquired  any  putrid  fmell. 
This  evaporation  to  one  half  was  al- 
moft  the  greateft  length  I  could  go, 
without  making  the  beef  almoft  as 
hard  as  wood. 

Four  ounces  of  frefh  beef  was  pur 
into  a  ftrong  rag,  and  fqueezed  pretty 
hard  in  a  fcrew-prefs}  when  taken 
out,  it  weighed  §iii.  si.  gr.  iii.  and 
being  wrapped  in  a  bladder  it  became 
putrid  in  about  two  days. 

From  this  it  would  feem  that,  in 
proportion  to  the  quantity  of  moif- 
ture  contained  in  any  animal  or  ve¬ 
getable  body,  fo  much  the  fooner 
does  that  body  putrefy.  At  leaft  this 
feems  to  take  place  in  fuch  bodies  as 

are 


arc  called  folids,  whicli  is  illutlrated  ‘ 
by  the  common  operation  of  frnok- 
ing  hams,  tongues,  &c.  which,  I  have 
been  told,  will  not  keep  neaj;  fo  long 
unlefs  they  have  acquired  a  certain 
degree  of  drynefs.  But  for  difcovering 
this  degree  the  dealers  in  thofe  com- 
modities  have  as  yet  no  certain  rule: 
perhaps  a  rule  might  be  difcovered 
by  trying  their  original  weight,  and 
how  much  of  that  weight  they  have 
loft  when  they  are  in  the  moft  proper 
ftate  for  keeping.  It  is  further  illuf- 
trated  by  the  preparation  of  vege¬ 
tables  for  forming  a  hortiis  fuccusy 
v/hich  will  not  keep  unlefs  they  be 
thoroughly  dried. 

Since  it  appears  that  a  part  of  a  dead 
animal  putrefies  the  fooner  the  more 
moifture  it  contains,  it  would  be  cu¬ 
rious  to  obferve,  whether  a  redun¬ 
dancy  of  moifture  has  the  fame  effecft 
upon  living  animals ;  and  whether 
|lufty  corpulent  people,  who  are 
feemingly  full  of  juices,  are  more 
liable  to  be  attacked  with  putrid  dif- 
eafes  than  thin  meagre  ones.  I  have^ 

for 
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for  fome  years  paft,  paid  a  little  atten¬ 
tion  to  this  matter,  but  cannot  as  yet 
determine  any  thing  concerning  it. 
Though  i^  would  feem  to  me,  that 
from  the  quantity  of  the  juices  of  any 
animal  we  can  hardly  form  any  idea 
of  its  greater  or  lefs  proclivity  towards 
putrefa(5lion ;  as  every  living  animal, 
even  in  its  moft  exhaufted  ftate,  muft 
Hill  be  poffefled  of  as  much  as  is  fuf- 
ficient  for  fermentation,  which  is  all 
that  is  neceflary  towards  keeping  it- 
fit  for  putrefaction :  we  muft  rather 
judge  from  the  qitality  of  thofe  juices, 
fo  far  as  we  can  difcover  their  quali¬ 
ties  and,  in  forming  this  judgment, 
the  rhore  crude,  watery,  and  indi-.  • 
gefted,  and  the  lefs  animalized  thefe  . 
juices  are,  it  will,  cateris  paribus^  be  prc-r' 
fumable  to  fuppofe  the  animal  the  more 
liable  to  putrid  difeafes;  and  this 
coincides  with  the  obfervations  of  fe- 
veral  of  the  belt  pracflical  authors, 
who  have  generally  agreed  that  fuch 
people  as  were  debilitated  either  by 
former  difeafes,  low  poor  living,  &c. 
were  the' moft  fubjeCl  to  putrid  dif- 
3  eafe«, 
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eafes,  and  the  fooneft  overcome  by 
them. 

From  the  whole  of  thefe  obferva- 
tions  we  may  conclude,  that  moillure 
is,  in  fome  degree,  abfolutely  neceC- 
fary  to  putrefa6lion  both  in  animals 
and  vegetables ;  but  from  the  method 
of  preferving  dead  animals  and  ve¬ 
getables  by  exficcation  ;  no  inference 
can  be  dravt^n  of  any  utility  to  the 
living  ones,  as  no  attempt  can  be 
made  to  preferve  theminthat  manner. 


CHAP. 
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CHAP.  IV. 

Of  the  EffeBs  of  putrid  Effluvia  on  the  Pro-- 
cefs  of  Putrefatlion. 

Effluvia  may  not  improperly 
be  divided  into  four  different 
kinds,  viz.  the  animal,  vegetable,  mi-  .£l 
neral,  and  mixed,  which  comprehend  ( 
all  thefe  that  can  pollibly  affeft '  our 
atmofphere. 

Animal  effluvia  may  again  be  fub- 
divided  into  that  kind  which  arifes 
from  a  number  of  dead  bodies  of  any 
fort  putrefying  in  the  open  air,  as 
happens  fometimes  on  a  field  of  battle 
where  there  has  been  a  great  flaugh- 
ter  \  or  from  the  accidental  defiruftion 
of  locufts,  or  other  animals  which 
multiply  in  prodigious  numbers ; 
that  which  arifes  from  the  bodies 
of  difeafed  animals  by  perfpiration, 
fweat,  breath,  &c.  and  that  which  / 
arifes  from  their  excrements,  whether 
they  be  difeafed  or  in  health. 

That  the  effluvia  arifing  from  a  field 
of  battle  where  there  has  been  great 
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flaughter,  or  from  a  number  of  any 
other  animals  putrefying  together  in 
'a  hot  country  is  contagious,  although 
fome  have  denied  it,  feems  yeverthe- 
'l  lefs  to  have  been  confirmed  by  the 
^  experience  of  all  ages*.  Dr.  Lind 
obferveSjthat,  at  Bencoolen,  the  difeafes 
that  always  rage  violently  during  the 
month  of  0(5lober,  are  occafioned  by 
dead  fi£h  and  other  animals  left  by 
the  Ganges  ;  and  that  the  unhealth- 
fulnefs  of  Gambroon  arifes  from  vaft 
quantities  of  little  fiflies  left  upon  the 
Ihore,  which  foon  become  highly  pu¬ 
trid  and  contaminate  the  air  f.  Livy 
mentions  a  plague  that  arofe  from  the 
effluvia  of  dead  carcafes  putrefying 
on  a  field  of  battle:]:.  And  Kircher 
takes  notice  of  feveral  inftances  of  the 
fame  kind  having  arifen  from  locufts, 
and  other  animals  fuddenly  deftroyed, 
and  lying  till  they  became  putrid  in 
the  open  air  §. 

*  Lind’s  Obfervations. 

•j-  Lind’s  Effays  on  the  Difeafes  mcldens  to  Europeans 
In  hot  Climates. 

J  Liv.  Hilh  Rom. 

I  Kircher  de  cauf.  et  effeiEl.  peEis.  &  Ludolf.  Hidor. 
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Although  it  is  a  poflible'  cafe,,  that 
this  kind  of  animal  effluvia  may 
fometimes  produce  putrid  epidemic 
difeafes,^et  if  we  ferioufly  examine 
the  matter,  they  will  pethaps  be 
found  to  happen  much  feldomer  in 
this  manner  than  is  generally  fup- 
poled,  and  then  too,  only  in  the 
warmer  and  lefs  ventilated  parts  of 
the  world :  For  it  feems  evident  from 
the  nature  of  a  mountainous,  and  con^ 
fequently  well  ventilated  country,  that 
hardly  any  quantity  even  of  the  moll 
putrid  effluvia,  can  hurt  the  health  of 
the  inhabitants,  as  it  never  can  hang 
long  enough  in  the  air  to  be  exalted 
into  a  proper  degree  of  virulence, 
but  is  generally  foon  difperfed  by 
fome  fudden  gull  of  wind 

This  obfervation  feems  exacSlIy  to 
quadrate  with  the  experience  of  all 
the  northern  nations,  and  more  par¬ 
ticularly  with  that  of  Britain,  where 
we  deftroy  more  anirhals  to  feed  our 
Itixury  than  any  other  nation,  and  yet 

*  But  no  kind  of  putref^fllon  is  ever  heightened  la 
thefe  European  countries,  to  a  degree  capable  of  pro¬ 
ducing  the  true  plague.  Mead  on  FiJK 
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never  find  any  putrid  epidemic  taking 
.  its  origin  from  the  fleams  arifing  from 
their  blood,  inteflines,  and  other  offal ; 
though  were  it  to  lie  expofed  near  the 
torid  zone  in  the  fame  manlier  as  it 
does  with  us,  it -would  perhaps  prove 
the  fource  of  numberlefs  calamities. 

But  though  the  northern  countries, 
both  on  account  of  their  coldnefs  and 
of  the  violent  winds  which  often 
fweep  fo  impetuoufly  over  them,  be 
pretty  much  exempted  from  the 
effefls  of  contagious  effluvia  arifing 
from  putrid  animal  matter,  we  are 
not  from  thence  to  infer  that  no  part 
of  the  world  can  fuffer  by  this  efflu¬ 
via.  For  we  who  inhabit  the  colder 
and  more  flerile  climes,  can  hardly 
form  any  adequate  idea  of  the  amaz¬ 
ing  foecundity  of  earth,  fea,  and  air, 
in  fome  of  the  warmer  ones,  where 
reptiles,  infers,  and  a  variety  of  other 
animals,  multiply,  die,  and  putrefy  in., 
fuch  furprizing  numbers. 

When,  therefore,  thefe  amazing- 
multiplications  happen,  as  is  fre¬ 
quently  the  cafe,  to  be  accidentally 
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deftroyed  in  a  warm  climate,  almoft 
wholly  overgrowh  with  wood,  and 
extended  for  many  leagues  into  a 
level,  v^ere  an  uninterrupted  calm 
almoft  perpetually  reigns,  the  efflu¬ 
via  arifing  from  fuch  carnage  and  de- 
ftruftion  remains  undifturbed  in  the 
atmoiphere  till  it  is  exalted  by  thef 
heat  of  the  fun  into  a  proper  degree 
of  viruleacy  for  contaminating  the 
furrounding  objects,  from  one  of 
which  it  is  propagated  to  another,  till 
at  laft  it  fpreads  to  a  confiderable 
diftance ;  and  hence  the  infaiubrity 
of  the  air  in  the  proximity  of  putrid 
animal  matter  in  hot  countries  ap¬ 
pears  to  arife 

Though  we  have  no  inftance  of  any 
quantity  of  putrid  matter  ever  having 
contaminated  our  northern  atmo- 
fphere,  yet  we  are  too  well  aflured 
that  it  has  often  contaminated  parti¬ 
cular  bodies,  which  have  either  come 
into  aftual  contacSt  with,  or  approach¬ 
ed  too  near  it.  We  are  like  wife  con¬ 
vinced,  by  many  experiments,  that  a 

«  VId.  J.  Leo.  Hill.  AfHc.  |  ^  h 
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piece  of  meat  fufpended  over  a  piec^ 
of  putrid  animal  flefh  will  fooner  fpojl 
than  another  that  is  fufpended  in  the 
open  air.  On  thefe  accounts,  there¬ 
fore,  though  we  have  no  great  reafpn 
to  dread  a  putrid  contagion  being 
univerfally  difleminated  through  the 
atmofphere  of  our  country,  yet  we 
ought  cautioufly  to  beware  of  parti¬ 
cular  ones,  which  have  often  proved 
deftruftive,  not  only  to  inattention  and 
temerity,  but  fometimes  alfo  to  the 
greateft  caution  and  prudence. 

But  leaving  this  fubje6t,  let  us  pro¬ 
ceed  to  the  perfpirable  matter,  which, 
that  it  has  a  feptic  power,  will  appear 
from  the  following  experiments.  . 

EXPERIMENT  VIII. 

Two  pieces  of  beef  of  an  equal 
weight  were  wrapped,  one  of  them 
in  a  piece  of  linen  rag  thoroughly 
moiftened  with  the  fweat  of  a  healthy 
perfon,  the  other  in  a  piece  of  rag 
wet  with  pure  water:  They  were 
then  both  laid  in  the  above-mentioned 

dofet. 
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clofet.  The  piece  that  was  wrapped 
in  the  fweaty  rag  began  to  putrefy 
three  or  four  hours  fooner  than  the 
other.  • 

I  have  not  hitherto  had  conve¬ 
nience  for  making  any  trial  of  this 
kind  with  the  fweat  of  a  difeafed  per- 
fon ;  but  if  the  fweat  of  one  in  good 
health  have  a  feptic  power,  as  feems 
to  appear  from  this  experiment,  that 
of  a  perfon  even  in  the  flighteft  dif- 
temper  will  have,  perhaps,  a  ftill 
greater  one.  What  muft  we  then  ex- 
pe(5l  from  the  fweat  of  one  already 
labouring  under  a  difeafe,  where  the 
whole  mafs  of  humours  have  run  in¬ 
to  a  difiblved  and  putrid  ftate  ? 

That  the  breath  of  healthful  people 
has  a  conliderable  feptic  po\?l^er  1  have 
already  endeavoured  to  prove  in  ano¬ 
ther  place*,  and  therefore  fliall  not 
repeat  any  thing  concerning  it  here  ; 
but  only  remark,  that  fince  even  the 
breath  of  healthful  people  has  a  feptic 
power,  what  have  we  not  to  fear 

*  Experimental  Eflays. 
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from  that  of  fucli  as  are  affli6f ed  with 
putrid  difeafes.  I  would  therefore 
caution  all  people  againft  expofing 
themfelves  to  the  fleam  or  Ijyeath  of 
a  difeafed  animal  body,  and  particu- 
■  \J  j  larly  if  the  difeafe  be  of  the  putrid 
^  'kind.  Againft  fhutting  themfelves 
too  clofely  up  in  a  room  with  fuch 
an  one,  for  in  this  cafe  the  whole  air 
of  the  room  is  foon  filled  with  the 
morbific  particles  continually  flying 
off  from  that  body,  by  which  any 
perfon  in  it  runs  the  greateft  riik 
of  being  attacked  with  the  difeafe  o£ 
the  patient  he  is  attending. 

Several,  both  ancient  and  modern 

writers,  in  enumerating  the  various 

> 

caufes  of  the  putrid  dyfentery  and 
fever,  which  fo  frequently  attacks 
armies  that  are  encamped  in  rainy 
feafons,  and  towards  the  beginning  of 
winter,  have  reckoned  the  effluvia 
arifing  from  the  privies  as  one  of  the 
moft  aftive  and  virulent. 

Doftrines  that  have  been  handed 

»  -  *  * 

down  to  us  from  our  anceftors 

^  ) 

through  a  long  fucceffion  or  genera^ 

tionsj 
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tions,  deferve  at  leaft  a  ferious  confix 
deration,  and  ought  not  to  be  explod¬ 
ed  till  we  are  convinced  of  their 
falfity  obfervations  and  experi¬ 
ments.  The  following  experiments 
therefore  were  tried  with  a  view  tp 
difcover  whether  the  fcecal  matter 
had  any  feptic  or  contagious  pow'er. 

I 

EXPERIMENT  IX. 

A  piece  of  frefh  mutton  was  fuf- 
pended  in  the  fleam  ariling  from  a 
neceflary-houfe,  and  another  piece  of 
the  fame  weight  hung  over  a  bafon  of 
pure  water,  which  flood  on  the  floor 
of  the  fame  neceflary-houfe.  The 
piece  fufpended  in  the  fleam  of  the 
neceflary-houfe  remained  fweet  two 
days  after  the  piece  over  the  pure 
water  had  begun  to  putrefy.  It  was 
then  lofl  by  accident. 

k  V.  •  •  . 

EXPERIMENT  X. 

A  frefh  raddifh  was  let  down  by  a 
pack-thread  into  the  fame  foecal  mat¬ 
ter,  and  remained  there  all  night ;  on 

being 
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being  taken  up  in  the  morning  it  was 
changed  into  a  dark  green  colour. 

From  thefe  experiments,  as  well  as 
from  the  fmell  of  putrid  e»:rement, 
it  feems  pretty  evident  that  it  contains 
-[  a  confiderable  quantity  of  volatile 


I J  alkali,  which  the  learned  Sir  John 
(  Pringle  has  in  feveral  of  his  intereft- 
ing  experiments  plainly  proved  to  be 
an  antifeptic*.  And  this  being  the 
cafe,  I  cannot  fee  how  excrement  can 
be  reckoned  one  of  the  caufes  of  fuch 
/I  difeafes  as  are  of  a  putrid  nature,  and 
I which  mull  confequently  derive  their 
j  origin  fi'om  a  putrid  caufe. 

'  But  fhould  we  allow  that  the  foecal 
matter  has  fome  degree  of  feptic 
power,  we  cannot  even  then  with  any 
appearance  of  reafon  conclude  from 
thence  that  it  fhould  be  more  pro- 
dudive  of  putrid  difeafes  in  camps 
than  in  crowded  cities,  efpecially 
when  we  confider  that  it  is  always  at 
fome  diftance  from  the  lines,  and  re¬ 
gularly  covered  up  with  earth  every 
two  or  three  days ;  whereas  in  feveral 

*  Experiment  iii.  Appendix. 
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crowded  cities  it  is  fliamefully  thrown 
out  into  the  open  ftreets. 

After  a  putrid  dyfentery  has  once 
broke  cftit  in  a  camp,  it  is  polEble 
that  the  effluvia  of  the  privies  may 
contribute  to  fpread  the  contagion; 
but  how  it  fhould  firft  produce  the 
difeafe  before  any  dyfenteric  excre¬ 
ment  be  lodged  in  the  privies,  is 
neither  agreeable  to  reafon  nor  the* 
experiments  juft  now  related ;  and 
more  efpeeially  in  a  northern  climate^ 
where,  as  I  have  already  obferved,  the 
atmofphere  is  not  eafily  contaminated  | 
on  account  of  the  conftant  ventila-l/ 

•  V 

tion. 

What  has  been  already  obferved 
concerning  putrid  excrement,  intirely 
fuperfedes  the  neceffity  of  adding 
much  with  regard  to  putrid  urine,  as 
they  are  much  of  the  fame  nature. 
The  fleam  however  arifing  from  the 
latter  feems  to  be  conliderably  more, 
antifeptic  than  that  arifing  from  the  4 
fprmer,  according  to  feveral  trials  “  ' 
which  I  have  made,  and  which  would 
be  fuperfluous  to  mention  in  this 
?  place. 
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place,  efpecially  as  the  fame  thing 
was  obferved  by  Sir  John  Pringle*, 
who  in  his  fecond  experiment  fays, 
that  upon  finding  in  urine  ‘a  much 
greater  quantity  of  volatile  fait,  and 
that  more  eafily  feparable  than  in  any 
other  humour ;  and  that  ftale  urine  is 
the  leaft  noxious  of  putrid  animal 
fubftances,  fo  far  from  dreading  the 
volatile  alkali  as  the  deleterious  part 
of  corrupted  bodies  from  this  inftance, 
we  may  rather  infer  it  to  be  a  fort  of 
corredlor  of  putrefadlion. 

From  the  whole,  therefore,  of  what 
lias  now  been  obferved  concern¬ 
ing  animal  effluvia,  this  conclufion 
will  naturally  follow :  That  while  a 
number  of  carcafes  of  any  kind  are 
putrefying  together,  they  may  conta¬ 
minate  an  atmofphere  that  is  calm, 
warm,  and  moift ;  that  this  contagion 
'N  may  be  propagated  from  one  body  or 
\i  perfon  to  another  by  conta(5l,  breath, 
iweat,  putrid  dyfenteric  ftools,  &c. 
but  that  in  an  atmofphere  without 

^  Appendix  to  the  Obfervations,  &c. 
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thefe  requifites,  a  contagious  prin¬ 
ciple  difFufed  in  this  or  any  other 
manner,  will  either  he  foon  intirely 
difperfed  By  the  winds,  or  meeting 
with  no  fomes  to  cherilh  it,  will  be¬ 
come  gradually  weaker  and  weaker, 
till  at  laft  it  lofe  all  power  of  doing 
any  harm. 


C  H  A  P. 
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CHAR  V. 

Of  vegetable  PutrefaSlion  ;  *wh ether  con^ 

tagious  ? 

SEVERAL  authors  of  no  fmall 
credit  have  alleged  that  putrid 
p  vegetable  effluvia  was  the  caufe  of 
4  intermittent  and  malignant  diftem- 
/  pers.  Dr.  Lind  obferves,  that  the 
Englifli  caftle  at  Whydaw  is  reckoned 
more  unhealthful  than  the  neigh¬ 
bouring  places,  as  the  fea  breezes  in 
coming  to  it  always  pafs  over  an  in- 
confiderable  brook  of  water  which 
produces  fome  aquatic  plants  always 
covered  with  a  putrid  dime*.  And 
Lancifus,  in  feveral  parts  of  his 
works,  blames  the  effluvia  ariling 
from  fteeped  flax  and  hemp  for  being 
produdive  of  what  he  calls  a  camp 
fever  f . 

^  EiTay  on  the  DIfeafes  incident  to  Europeans,  &c. 

•f  Nihilominus  propter  cannabis  praecipue  macera- 
tioaem  qux  multis  abhinc  annis  propius  iilam  urbem, 
quam  olim,  fieri,  coepta  fuit.  Ab  Augufti  principio  ad 
€xa6lum  ufque  Septembrem  adeo  infefius  evafit,  ut  per 
ea  tempora  multos  cives  et  laeferit  et  perdiderit,  Lancif, 
nox,  palud*  effiuv* 
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It  is  not  my  bufinefs  here  to  en¬ 
quire  how  far  putrid  vegetable  efflu¬ 
via  may  be  hurtful  to  animal  life; 
either,  p«rhaps,  by  rendering  the  air 
unfit  for  the  purpofes  of  rel'piration, 
or  by  other  methods  which  we  are 
poffibly  ftill  lefs  acquainted  with.  All 
that  I  propofe  is  an  attempt  to  fhew 
whether  this  effluvia  be  a  feptic  or  an 
antifeptic ;  which  I  fhall  do  by  a  few 
fimple  experiments.  But  before  I 
proceed  to  thefe  I  mull  beg  leave  to 
obferve,  that  it  has  been  much  liti¬ 
gated  whether  putrefadlion  be  the 
fame  in  the  living  and  the  dead  ani¬ 
mal  ;  and  after  all,  the  matter  remains 
ftill  doubtful,  and  what  I  am  by  no 
means  fit  to  determine  ;  tho’  i  cannot 
help  thinking,  that  at  leaft  they  mull 
be  pretty  nearly  allied  to  each  other ; 
for  we  are  allured  by  fa<fts,  that  a 
putrefying  dead  animal,  or  a  part  of  it, 
can  communicate  a  putrid  difeafe  to 
a  living  one*. 

*  Sir  John  Pringle,  Obfervat.  Journal  de  la  con¬ 
tagion  a  Marfcilks.  Sum  monte  Hiftor.  di  Napoli, 
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In  thefe  cafes  then  the  putrid  dead 
fubftance  is  the  proximate  caufe  of 
the  difeafe ;  but  we  know  no  fa6l  by 
which  it  is  proved  that  any  antipu- 
trefcent  fubftance  has  been  the  proxi¬ 
mate  caufe  of  a  difeafe  of  the  fame 
nature. 

But  further;  it  would  feem  that  the 
moft  learned  and  intelligent  of  our 
modern  phyficians  have  confidered 
them  in  the  fame  light ;  as  they  have 
always  combated  putrid  diftempers  in 
the  living  fubjeft,  by  fuch  things  as  are 
found  moft  antifeptic  when  applied  to 
the  dead  one,  as  camphire,  bark,  &c. 

And  laftly,  putrefailion  is  not  only 
communicated  from  the  dead  to  the 
living  animal,  but  alfo  from  the  liv¬ 
ing  to  the  dead  one  ;  for  a  piece  of 
meat  fooner  putrefies  that  has  been 
breathed  upon  by  a  perfon  who  has 
difeafed  lungs  and  a  bad  breath,  than 
another  of  the  fame  weight  that  has 
been  breathed  upon  for  the  fame 
I  time  by  a  found  perfon ;  and  the 
I  lanies  of  a  putrid  ulcer  applied  to  a 
11:  piece  of  meat  will  make  it  putrefy 

fooner 
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fooner  than  another  piece  of  the  fame 
weight  to  which  no  fuch  fanies  has 
been  applied. 

But  be  this  as  it  will,  I  know  no 
author  who  has  affirmed  that  any¬ 
thing  which  is  not  feptic  can  com¬ 
municate  a  putrid  difeafe ;  and  there¬ 
fore,  if  it  fliould  appear  that  neither 
the  infiifion  nor  effluvia  of  putrid 
vegetables  is  a  feptic,  though  we  may 
perhaps  juftly  acciife  a  putrefying 
mafs  of  them  as  the  caufe  of  a  va¬ 
riety  of  other  diforders,  yet  we  ought 
to  be  cautious  how  we  accufe  it  as  the 
caufe  of  putrid  ones* 

EXPERIMENT  XL 

Six  fmall  pieces  of  mutton,  weigh¬ 
ing  two  drachms  each,  v/ere  put  into 
fix  tea-cups.  The  cups  were  filled 
up  with  pure  water,  and  numbered 
1,2,  3,  &c.  Into  number  firft  Was  pu^ 
one  drachm  of  frefli  leaves  of  achiitea 
millefolium ;  into  number  fecond, 
one  drachm  of  the  leaves  of  the  primus 
Ipinofa;  into  number  third,  one 
drachm  of  hypericum  5  into  number 

•  E  fourth, 
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fourth,  one  drachm  of  taraxacum 
leontodon;  into  number  fifth,  one 
drachm  of  laftuca;  into  number  fixth, 
one  drachm  of  althaea  officinalis.  A 
feventh  cup  was  filled  vAtfi  pure  wa¬ 
ter,  and  two  drachms  of  mutton  put 
into  it,  which  was  defigned  as  a 
'ftandard. 

They  were  all  fet  together  in  a 
warm  clofet  at  12  o’clock  mid-day. 
The  day  following  they  were  exa¬ 
mined  at  the  fame  hour,  when  the 
mutton  in  the  pure  water  had  fairly 
got  the  putrid  fmell,,and  tinged  the 
liquor  around  it  with  a  bloody  colour. 
The  water  in  all  the  other  cups  was 
alfo  tinged  a  little,  but  in  none  of 
them  nearly  fo  much  as  in  this,  and 
number  fixth  only  was  juft  beginning 
to  have  a  little  of  the  putrid  fmell. 

When  they  had  flood  48  hours  they 
were  again  examined.  The  water  in  all 
of  them  was  now  become  more  bloody. 
The  ftandard  cup  fmelied  confiderably 
more  foetid  than  the  day  before,  and 
number  fixth  hardly  fmelied  better 
than  it.  All  the  others  feemed  now  to  be 

nearly 
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nearly  in  the  fame  ftate  as  the  ilan* 
dard  had  been  in  at  the  end  of  24 
hours ;  only  number  firft  and  number 
third  rather  fmelled  fomewhat  lefs 
foetid.  .  ftut,  as  the  whole  of  them 
were  fairly  become  putrid,  they  were 
thrown  out. 

EXPERIMENT  XIL 

As  it  appears  from  the  laft  experi- 
ment,  that  frefli  vegetables  have  but 
a  fmall  degree  of  antifeptic  power 
when  they  are  put  into  the  water  at 
the  fame  time  with  the  meat  which 
they  are  intended  to  preferve,  I 
made  a  ftrong  infulign  in  water  of 
each  of  the  above-mentioned  vege¬ 
tables,  and  kept  all  thefe  infufions  a 
month,  by  which  time  they  were 
become  highly  putrid,  and  fmelled 
difagreeably. 

In  this  Rate  their  various  antifeptic 
powers  were  compared  with  that  of 
pure  water,  and  found  to  be  as  fol¬ 
lows.  The  infufion  of  achillsea  mil- 

E  2  lefoliiirn 
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lefolium  preferved  meat  12  days 
longer  than  pure  water. 

An  infulion  of  the  leaves  of  the 
prunus  fpinofa  preferved  it  17  days 
longer  than  water* 

An  infulion  of  hypericum  pre¬ 
ferved  it  1 6  days  longer  than  water. 

An  infulion  of  taraxacum  leon- 
todon  preferved  it  20  days  longer 
than  v/ater. 

An  infulion  of  lacStuca  preferved  it 
I  i  days  longer  than  water. 

And  an  infulion  of  althi^a  officina¬ 
lis  preferved  it  15  days  longer  than 

water. 

Infufioiis  of  feveral  other  vegetables 
were  tried ;  but  wffien  the  vegetables 
were  put  into  the  water  at  the  fame 
time  v^^itii  the  lielli,  few  of  them  pre¬ 
ferved  it  above  24  hours  longer  than 
water.  V/hen  the  llelh  was  put  into 
an  infiifion  already  become  putrid,  all 
of  them  preferved  it  much  longer.  Se¬ 
veral  of  the  laft-mentioned  trials 
were  likewife  repeated;  and  though 
the  times  which  the  infulions  then 
7  preferved 
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preferved  the  flefli  varied  in  fome  a 
few  days  from  what  I  have  fet  them . 
down  above,  yet  they  all  kept  pretty 
nearly  to^what  is  there  related,  and 
the  difference  might  perhaps  arife 
,  from  the  different  ftrength  of  the  laft 
infufions,  which  were  all  made  with- 
out  weight  or  meafure;  or  it  might 
arife  from  the  variation  of  the 
weather,  and  other  accidental  circuoi- 
fiances. 

By  the  foregoing  experiments  I 
had  afcertained  that  vegetable  infii« 
fions,  after  they  had  grov^m  putrid, 
were  fo^  far  from  being  feptic,  that 
they  were  even  of  a  contrary  nature. 

I  refolved  next  to  try  whether  a  putrid 
vegetable  fubftance  could  communi¬ 
cate  putrefaction  to  a  frefh  animal, 
one. 

EXPERIMENT  XIII. 

With  this  intention,  I  reduced  a 
‘  quantity  of  cabbage  leaves  to  a  pulp 
in  a  mortar,  and  fet  them  in  a  warm 
place  to  putrefy.  A  bowl  of  flravc- 
berries  was  likewife  fet  along  with 

E  3  them. 
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them.  When  both  the  cabbage 

leave's  and  llrawberries  had  tinder- 

g-oiie  a  fermentation,  and  how  dip 
^  .  € 
covered  by  their  fniell  that  they  were 

in  that  ftate  in  which  vegetables  ate 
faid  to  be  putrid,  I  piit  a  bit  of  mutton 
into  each  of  them,  and  covered  it 
over  with  the  pillp.  Another  bit  was 
put  into  a  bowl  of  Water  for  a  fcan- 
dard,  and  they  were  all  fet  together 
in  a  warm  clofet.  The  piece  of  mut¬ 
ton  in  the  watCr  had  evidently  turned 
putrid  and  tinged  the  water  red  ih 
one  night.  Both  that  piece  which 
was  in  the  pulp  of  the  cabbage,  and 
that  in  the  pulp  of  the  ilrawberrifes, 
were  kept  three  weeks,  and  continued 
perfectly  fweet,  and  hard,  as  if  they 
had  been  faked.  The  bowls  were 
then  overturned,  and  their  contents 
loll;  by  accident. 

From  thefe  experiments  it  appears, 
that  neither  the  putrid  fiibliance, 
nor  the  watery  infuiion  of  Vege¬ 
tables,  .  is  feptic.  Let  us  therefore 
proceed  to  examine  putrid  vegetable 
efiluvia. 


EX  PE- 
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EXPERIMENT  XIV. 

Two  or  three  handfuls  of  different 
herbs,  were  put  all  together  into  a  large 
tindecanter  full  of  water.  After  this  in- 
fufion  had  been  kept  about  fix  weeks, 
was  become  foetid,  and  crowded  with  ^ 
animalcula,  I  fufpendedapieceofbeef 
in  the  mouth  of  the  decanter,  fo  as  to 
come  as  near  the  furface  of  the  liquor 
as  poffible  without  touching  it;  and 
another  piece  in  the  , mouth  of  ano¬ 
ther  decanter  of  pure  water,  in  the 
fame  manner.  This  laft  piece  began 
to  putrefy  in  about  30  hours;  ,  the 
other  was  perfectly  fweet  for  fix  days, 
and  then  began  to  fmell  a  little ;  but 
foon  after  grew  fo  dry,  that  any  fur¬ 
ther  progrefs  which  the  putrefadlion 
might  have  made  was  thereby  flop¬ 
ped. 

Tliis  experiment  was  feveral  times 
repeated,  wdth  little  variation  in  the 
circumftances  from  what  I  have  now 
mentioned. 

I  was  therefore  fully  fatisfied,  by 
what  is  above  related,  that  there  was 

E  4  nothing 
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) nothing  feptic  either -in  the  infufioiij 
/  putrid  fubflaiiGe,  or  effluvia  of  pu- 
[  trid  vegetables  ;  and  on  that  account 
thought  it  would  be  fupei5uous  to 
endeavour  to  demonftrate  it  more 
fully  by  further  trials. 

I  did  not  expedl  that  an  infufion  of 
vegetable  matter  turned  putrid  would 
have  been  more  antifeptic  than  a  re- 
*  cent  one5  and  fufpedled  at  firft  that 
fomething  acid  or  alkaline  might 
have  been  generated  during  the  fer- 
mentation  of  the  vegetable ;  but  upon 
trial  I  could  difcover  neither. 

A  ftrong  vegetable  infufion,  which 
fnielled  extremely  ill,  and  was  taken 
from  the  decanter  over  which  the 
meat  in  the  laft  experiment  had  been 
fufpended,  did  not  grow  turbid  by  the 
addition  of  corrofive  fublimate. 

It  did  not  change  the  colour  of 
fyriip  of  violets,  but  only  made  it  a 
little  lefs  tranfparent ;  which  I  fuppofe 
VA^as  owing  to  the  black  colour  of  the 
liquor  poured  into  it. 

It  did  not  effervefce  with  the  mineral 
nor  vegetable  acids. 

Finding 
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Finding  this  to  be  the  cafe,  I  faf- 
pefted  that  it  had  undergone  a  fort  of 
%dnous  fermentation.  But,  on  compar¬ 
ing  the  japid  progrefs  of  the  fermen¬ 
tation  which  had  taken  place  in  this 
infufion  with  the  flow  fermentation 
that  generally  takes  place  in  the  pro¬ 
duction  of  vinous  liquors,  I  was 
inclined  to  doubt  of  this  alfo ;  efpe- 
cially  when  I  confidered,  that  in  this 
fermentation  a  foetid  fmell  had  be¬ 
gun  to  arife  about  the  fifth  or  fixth 
day,  and  that  no  fuch  fmell  arifes 
neither  during  the  time  of,  nor  after 
the  vinous  fermentation.  But,  what¬ 
ever  be  the  caufe  of  this  antifeptic 
power  in  putrid  vegetable  infufions, 
it  is  certain  that  they  are  poflefiTed 
of  it.  Without  endeavouring  there¬ 
fore  to  determine  the  caufes,  it  is 
fufficient  for  my  purpofe  to  have  af- 
certained  the  faCt,  which,  if  I  am  not 
much  miftaken,  will  hold  pretty  uni- 
verfally  through  the  whole  vegetable 
kingdom. 

^  This  fermentation  only  lalled  about  ten  days. 


CHAP. 
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CHAP.  VI. 

Of  mineral  Effiuvia ;  'whether  prodtiHive 
of  putrid  Diforders  ? 

ER.E  are  a  great  variety  of 
J,.  minerals,  generated  in  the 
bowels  of  the  earth5  and  fome  of 
thefc  are  the  natural  produchions  of 
almoft  every  country^  infomuch  that 
there  is  hardly  any  kind  of  ^  earth 
or  ftone  that  does  not  contain  fome 
fliare  of  them.  But  in  this  date  of 
mixture  with  other  bodies  there  is 
generally  a  fmall  portion  of  them  only 
expofed  upon  the  furface  of  the  earth. 
That  part  of  them  which  is  fliut  up 
Til  its  caverns  cannot  fend  out  any 
effluvia ;  and  that  part  of  them  which 
is  expofed  on  its  furface  is  generally 
fo  blended  with,  and  inveloped  in 
other  matter,  that  it  can  fend  out  little 
or  no  effluvia. 

For  thefe  reafons,  though  miiierai 
effluvia  has  no  great  chance  of  prov¬ 
ing  hurtful  to  any  great  number  of 

the 
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the  human  race;  yet  there  are  par¬ 
ticular  employments^  and  even  fitua- 
tiohs,  which  are  peculiarly  obnoxious 
to  it.  J>tich  are  miners,  and  others 
■who,  though  not  a6lually  employed 
in  working  the  mines,  are  fettled  in 
the  neighbourhood  of  them. 

It  has  been  always  obferved,  that 
miners,  \\diatever  metal  they  dig  for, 
feldom  live  fo  long  as  other  people. 
This  may  perhaps  be  owing  to  the 
mephitic  air  they  fo  often '  meet 
with,  which,  though  it  agree' in  fe- 
veral  properties  with  the  air  of  the 
atmofphere,  is,  neverthelefs,  found 
by  fatal  experience  to  be  totally  unfit 
for  the  purpofes  of  refpiration.  Or, 
fuppofing  that  they  fhould  not  meet 
with  mephitic  air,  yet  the  damp  fub- 
terraoeous  places,  in  which  fo  much 
of  their  time  is  fpent,  muft  inevitably 
contribute  to  fhorten  the  duration  of 
their  exiftence.  But,  befides  thefe 
caufes,  there  are  feveral  of  the  mine¬ 
rals,  as  cobalt,  and  all  the  others  that 
contain  arfenic  or  mercury,  whofe 
effluvium  is  exceedingly  hurtful  to 

the 
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the  conftifution.  But,  whether  even 
thefe,  though  the  moft  noxious  kind 
of  minerals,  are  producflive  of  putrid 
difeafes,  is  much  to  be  doubtc-d. 

Thofe  people  who  work  much 
in  mercury  are  generally  lean,  ema¬ 
ciated,  and  often  die  of  confump- 
tions  and  afthmas.  They  have  alfo 
frequently  rotten  teeth  and  gums  ? 
which  laft  complaint  would  make 
one  fufpedl  that  mercury  had  fome- 
thing  feptic  in  its  nature.  But  I  do 
not  recollecT  to  have  met  with  any 
account  of  putrid  malignant  difeafes 
having  defiroyed  more  miners  than 
other  people,  when  they  happen- 
ed  to  attack  thofe  countries  where 
mines  were  fituated.  Nay,  Linnsus 
mentions  a  plague  being  Hopped  in 
Mufcovy  by  mercury 

Fallopius  obferves,  that  fuch  as 
work  in  quick-filver  mines  feldom 
live  above  three  or  four  years ;  that 
they  are  generally  afflifted  with  pah 
fies,  vertigos,  and  other  difeafes  of 

*  Ameenitat.  Academ. 
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the  nerves ;  that  thofe  who  work  in 
lead  mines  are  liable  to  paralytic 
diforders,  gripes,  colics,  and  other 
complaints  of  the  bowels  f  ;  but  does 
not  infinuate  that  they  are  more 
liable  to  putrid  diforders  than  other 
people. 

I  do  not  chufe  to  dwell  long  upon 
thiS’  fiibjeft,  as  I  never  had  an  oppor¬ 
tunity  of  living  in  the  neighbourhood 
of  mines,  nor  of  obferving  the  difeafes 
of  miners.  I  fliall  therefore  conclude 
with  obferving,  that,  though  mineral 
*  effluvia  may  be  a  predifpofing  caufe 
of  putrid  difeafes,  by  weakening 
the  conftitution  and  making  it  more 
liable  to  be  overcomt  by  contagion  ; 
yet  I  find  no  .good  authority  to  fuf» 
pe6t  that  it  can  ever  be  the  proximate 
one. 

t  Fallop.  Opera. 
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CHAP.  VIL 


Of  mixed  Effluvia  V  whether  fflfflie  Qf 


antifQpiic  ? 


NDER  the  head  of  mixed  ef- 


1^  fluvia,  I  comprehend  that  arif- 
ing  from  marflies,  lakes,  and  ftagnat- 
ing  waters  of  ail  kinds,  and  frorn 
every  other  place  where  a  variety  pf 
different  fubftances  are  putrefying  to¬ 
gether. 

The  chief  ingredients  which  confti- 
tute  putrid  marflies  and  lakes,  are 
generally  either  animal  or  vegetable 
matter  mixed  with  the  water.  There 
is '  feldom  any  thing  mineral  in 
this  compofitioii ;  but,  without  it,  the 
two  former  are  fufficient  to  give  that 
difagreeabie  fmell  to  thefe  lakes 
which  always  arifes  from  them  in 
warm  weather,  and  which,  as  it  has 
always  been  reckoned  a  fign  of  putre- 
faftion,  gives  birth  to  the  opinion  of 
their  being  reckoned  the  caufe  of 
putrid  intermittents,.  dyfenteries,  &c. 


Philo- 
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Philofopliers  in  aii  ages  have  with, 
no  fmali  eagernefs  endeavoured  to 
difeover  the  caiifes  of  every  natural 
phoeiiomenoii,  and  more  ' particular]. y 
of  thofe^wliicli^  happened  inoft  com¬ 
monly,  and  in  which  they  were  moft 
interefted.  ,  And,  as  we  are  all  deeply 
interefted  in  any  thing  that  affects 
health,  the  caufes  of  difeafes  have  in 
every  age  been  inveftigated  with  a 
peculiar  attention.  But,  as  the  fecret 
fprings  which  move  and  actuate  the 
healthful  body  are  infinitely  removed 
beyond  the  fphere  of  our  knowledge; 
fo  the  caufes  which  diforder  it  arc 

often  alfo  either  involved  in  iiiexirh 

><*  .. 

cable  difficulty,  or  fo  perplexed  and 
complicated,  that  ail  the  attainments 
we  have  hitherto  made  in  fcience  arc 
not  able  to  affift  us  fufficiently  to  urn 
ravel  them. 

To  this  perhaps  it  is  owing,  that, 
in  endeavouring  to  account  for  epi¬ 
demic  diforderSj  we  lay  hold  of  every 
diftinguifliable  difference  which  vee 
can  difeover  in  the  air,  or  fituation  of 
places  that  are  attacked,  ^  from  thofe 

that 
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that  are  free  ;  and  fometimes,  without 
duly  examining  and  conlideringthefe, 
conclude  that  we  have  difcovered  the 
caufe  of  a  difeafe,  which  i|  perhaps 
only  known  to  the  great  Author  of 
nature  himfelf. 

Tiius,  if  an  epidemic  diftemper  rages 
in  a  camp  or  village,  and  this  camp 
or  village  be  in  the  neighbourhood  of 
a  fetid  marlh,  this  marfhj,  as  being 
rnoft  obvioufly  dilTerent  from  any 

thing  obfervable  near  the  place,  is 
immediately  fixed  upon  as  the  eaiife 
of  the  diftemper.  I  do  not  mean  by 
this  to  aflerr,  that  the  effluvia  of  a 
putrid  marfli  may  not  be  unwhole- 
fome,  that  it  may  not  caufe  difeafes 
of  various  kinds ;  but  I  am  far  from 
thinking  that  it  can  be  the  caufe  of 
tliofe  putrid  ones  for  which  it  has 
been  fo often  accufed  ;  and  I  am  even 
inclined  to  doubt  of  its  infalubrity  in 
any  refpebf,  when  I  confider  that, 
when  an  army  encamped  in  the 
neighbourhood  of  a  marfh  continues 
healthy,  no  notice  is  ever  taken  of 
fuch  a  marfli  having  been  there: 

Whereas^ 
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Whereas,  when  iickneis  begins  to 
rage,  if  there  be  any  marfh  near, 
it  is  immediately  fixed  tipon  as  the 
caufe.  »That  this  is  frequently  the 
cafe,  appears  from  the  relations  of 
feveral  military  gentlemen  with 
wbom  I  have  converfed  on  the  fub- 
jedl,  who,  upon  being  defired  to  recoi¬ 
led;  the  fituations  of  the  camps  in 
which  they  had  been,  and  the  general 
Hate  of  health  they  enjoyed  in  them, 
have  remembered  to  have  lain  in  the 
proximity  of  feveral  marfhes  where 
they  were  attacked  with  no  epidemi¬ 
cal  diftemper;  and,  on  the  other  hand, 
to  have  been  attacked  with  fuch  dif- 
tempers  when  they  were  not  near  any 
marfh. 

But,  left  I  fhould  be  thought  to 
have  faid  too  much  upon  this  fubjed 
without  giving  any  reafons  in  fupport 
of  my  opinion,  I  fhall  now  relate  a 
few  experiments  upon  the  marfhes 
in  the  neighbourhood  of  this  city 
(Edinburgh), 
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EXPERIMENT  XV. 

1  caufed  a  bafoii  to  be  filled  with 
fome  of  the  moft  fetid  part|Of  that 
marfli  called  the  North-Loch  Over 
this  ftinking  matter  I  fufpended  a 
piece  of  beef,  fo  as  almoft  to  touch 
its  furface,  and  another  piece  of  the 
fame  weight  over  a  bafoii  of  pure 
water.  On  the  third  day,  the  piece 
over  the  pure  water  began  to  fmell 
fetid,  but  that  over  the  marlhy 
matter  was  ftill  fweet.  They  were 
both  however  by  this  time  beginning 
to  dry,  and  continued  to  do  fo  in  fuch 
a  manner,  that  all  further  progrefs 
was  thereby  put  to  that  putrefactive 
procefs  which  had  already  begun  in  . 
one  of  them. 

*  The  North-Loch  lies  In  a  hollow  upon  the  north 
fide  of  Edinburgh,  and  receives  not  only  a  great  part  of 
the  filth  of  that  city,  but  has  likewife  upon  its  banks 
the  faughter-houfes,  where  altnofl  ail  the  cattle  ufed  by 
she  inhabitants  are  killed. 
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EXPERIMENT  XVI. 

Not  being  able  to  draw  any  conclu- 
live  infarence  from  the  laft  experi¬ 
ment,  as  the  bits  of  flefli  made  ufe  of 
dried  fo  fail,  I  took  fome  pure  water 
and  diluted  with  it  as  much  of  this 
mat ihy  matter  as  filled  a  large  tea-cup: 
Into  this  I  put  two  drachms  of  frefla 
mutton, and  the  fame  quantity  into  an¬ 
other  cup  of  pure  water  for  a  fiandard. 
The  cups  were  both  placed  together 
in  the  outfide  of  a  fouth  window. 

The  mutton  in  the  common  water 
foon  began  to  tinge  it  of  a  bloody 
colour,  and  in  about  24  hours  a  feetid 
fmell  arofe  from  it.  The  marfhy 
matter  at  this  tinie  v/as  neither  altered 
in  the  leaf!  from  its  original  colour 
nor  fmell,  and  the  mutton  contained 
in  it  was  perfedlly  fweet. 

At  the  end  of  48  hours  the  mut¬ 
ton  in  the  common  water  had  be¬ 
come  confiderably  more  putrid,  and 
fraellcd  more  difagreeably  titan  it 
had  done  the  day  before.  That  in 
the  marfhy  matter  only  fmeiied  of 
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the  marfli,  and,  when  it  was  waflied 
off,  fmeiled  perfeftly  fweet. 

The  third  day  I  took  the  mutton 
out  of  both  the  cups,  wafiied  each 
piece  well  with  pure  water,  and  found 
the  piece  that  had  lain  in  the  marfliy 
matter  flill  fweet ;  the  other,  though 
iefs  foetid  after  the  wafhing,  ftill  had 
an  ill  fmell,  and  had  loft  much  of  its 
folidity. 

After  fix  days  more  they  were  taken 
out  again,  and  wafhed  as  before.  The 
piece  that  had  lain  in  the  marfhy 
matter  was  ftill  folid,  but  began  now 
to  have  a  fmall  degree  of  the  putrid 
fmell.  The  other  piece  was  highly 
putrid  and  almoft  reduced  to  a  jelly. 

That  which  had  lain  in  the  marlhy 
matter  from  this  time  began  alfo  to 
diflblve,  but  much  more  flowly  than 
the  other,  and  never  acquired  a  ftrong 
putrid  fmell,  nor  ever  altered  the  li¬ 
quor  in  which  it  was  infufed  from  its 
original  colour. 


E  X  P  E« 
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EXPERIMENT  XVII. 

As  the^laft  experiment  had  fliewn 
that  the  marfhy  water  had  a  confi- 
derable  antifeptic  power,  I  determined 
to  try  once  more  the  efFefts  of  the 
effluvia  arifing  from  it ;  and  for  this 
purpofe  two  pieces  of  beef  of  an  equal 
weight  v/ere  again  fufpended,  one 
over  a  bafon  of  marfliy  matter  diluted 
as  in  the  lafl  experiment,  and  the 
other  over  a  bafon  of  pure  water. 
Both  the  bafons  were  now  fet  in  a 

I 

damp  place,  to  prevent  the  bits  of 
meat  from  drying  before  the  putre¬ 
factive  procefs  could  come  on.  The 
piece  over  the  marfhy  matter  did  not 
begin  to  putrefy  till  five  days  after 
the  other. 

EXPERIMENT  XVIII. 

Having  by  thefe  trials  fatisfied  my- 
felf  concerning  the  antifeptic  power 
of  this  rnarfli,  t.  e.  the  North-Loch, 

F  3  and 
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and  the  effluvia  arifing  from  it ^5  I 
next  got  fome  of  the  putrid  water 
from  a  ditch  in  the  Meadow  f:  hav¬ 
ing  filled  a  tea-cup  with  it  ^and  ano¬ 
ther  with  pure  water,  I  put  a  bit  of 
mutton  into  each  cup,  and  fet  them 
together  in  the  open  air.  The  mut¬ 
ton  in  the  pure  water  began  to  putre¬ 
fy  in  about  36  hours.  At  the  end  of 
three  days,  that  in  the  marfli  water 
was  quite  fweet.  On  the  fifth  day  it 
was  taken  out,  waflied  carefully  with 
pure  water,  and  found  perfe6tly 
fweet.  That  in  the  pure  water  was 
now  become  intolerably  foetid,  and  on 
that  account  it  was  thrown  away. 


*  As  there  Is  a  large  tannery  upon  the  banks  of  the 
North-Loch,  and  large  quantities  of  oak  bark  thrown 
outinto  it,  it  was  obje(5ted  to  the  above-mentioned  expe¬ 
riments  by  an  ingenious  gentleman,  that  the  antifeptic 
power  of  its  water  might  proceed  from  this  bark.  To 
fee  whether  this  was  the  cafe,  I  repeated  the  experi¬ 
ments,  and  tried  feveral  more,  with  the  water  of  this 
Joch  taken  from  a  ditch  on  a  higher  ground  than  where 
the  bark  lay,  and  to  which  no  part  of  its  virtues  could 
ever  come,  and  found  that  this  water  was  as  antifeptic 
as  the  former. 

I  The  Meadow  is  a  piece  of  low  ground  on  the 
fouth  fide  of  Edinburgh,  drained  by  ditches,  which  in 
the  fummer  contain  in  fome  places  an  extremely  putrid 
ilagnaiing  water. 


The 
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The  feventh  day  the  mutton  in  the 
marfli  water  was  wafhed  again^  and 
found  as  fre£h  as  before.  When 
it  had  Itin  in  it  about  fix  weeks^^it  ftill 
continued  perfeftly  fweet,  ^  and  the 
liquor  around  it  of  the  fame  fmeli 
and  colour  as  at  firit  After  tx¥0 
months,  things  wereexaftly  the  fame. 
The  mutton  was  then  thrown  out, 

EXPERIMENT  XIX. 

Some  water  was  taken  out  of  a 
gravel  pit  in  which  feveral  dead  dogs 
and  other  animals  and  vegetables 
were  putrefying.  This  water^  while 
in  the  pir^  was  over-grown^  with 
a  green  cruft,  and  crowded  with 
aniro.alcola^  many  of  which  were 
obfervable  by  the  naked  eye,  and 
myriads  which  efcaped  the  naked  eye 
were  eafily  detedted  by  the  micro- 
fcope.  It  had,  however^  little  or  no 
putrid  fmelL 

A  piece  of  frefli  mutton  vv^as  put 
into  a  gaily  pot,  and  fome  of  this  water 
poured  over  it ;  and  another  into  a 

F  4  gaily- 
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gallypot  which  contained  only  .pure 
water.  They  were  both  expofed  to  the 
fun.  The  piece  in  the  pure  water 
began  to  putrefy  the  fecoi^d  day : 
that  in  the  gravel-pit  water  did  not 
begin  to  putrefy  till  the  fifth. 

On  repeating  this  experiment,  the 
piece  of  mutton  in  the  gravel-pit 
water  did  not  begin  to  putrefy  till  the 
eighth  day ;  that  in  the  pure  water 
began  to  do  fo  towards  the  clofe  of 
the  fecond. 

/ 

EXPERIMENT  XX. 

A  piece  of  fx^efli  mutton  was  put 
into  fome  water  taken  from  a  marfh 
between  the  Abbey  of  Holyroodhoiife 
and  Salifbury  rocks  %  and  another  into 
pure  water :  They  were  both  fet  on  the 
outfi.de  of  a  windox<%as  before.  Towards 
the  end  of  the  fecond  day,  the  mutton 
in  the  pure  water  began  to  grow 

**  This  marfii  is  in  fome  parts  extremelj^  foetid,  being 
a  refervolr  for  the  filth  that  runs  from  the  fouth  fide  of 
the  Canongate  and  feveral  other  parts  of  the  fub- 
urbs  of  Edinburgh.  ^  '  • 

l-i,.  _ 

foetid  ^ 
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foetid ;  on  the  fixtli,  that  in  the  marffi. 
water,  feeming  perfeitiy  fweet,  was 
taken  out  and  carefully  waflied,  to 
prevent  a^jy  deception  j  when  it  was 
found  not  only  intirely  free  from  any 
ill  fmell,  but  likewife  as  folid  as  if  it 
had  been  in  fait  brine ;  although  it 
was  now  warm  and  fometimns  moift 
weather^  being  the  latter  end  of  July 
and  beginning  of  Augufte 
This  piece  did  not  begin  to  lofe  its 
folidity  till  it  had  flood  near  fix  weeks, 
and  even  then,  when  it  was  thrown 
away,  had  fcarcely  any  foetid  fmell. 

EXPERIMENT*  XXL 

f 

Having  now  tried  the  water  of  all 
the  marfhes  in  the  neighbourhood 
of  Edinburgh,  I  next  procured  fome 
from  a  marfh  in  the  country,  into 
which  no  dead  animals  were  thrown, 
and  which  neverthelefs  fmelled  ex~ 
tremely  ill.  A  piece  of  frefh  beef  was 
put  into  fome  of  this,  and  another  into 
pure  water.  That  in  the  pure  water 
began  to  turn  putrid  on  the  third  day. 
That  in  this  marfh  water  did  not  be- 

Hi  .  1  .  ^  .  -  -  .  /  X  '  .  ,  .  . 
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gin  to  do  fo  till  it  had  lain  there  near 
two  months"^. 

The  marfli  miafmata^  or  effluvia 
arifing  from  marflieSj  as  I  Mive  hinted 


one  of  the  moft  common  and  invete¬ 
rate  caufes  of  the  putrid  intermittents 
and  dyfenterieSj  that  fo  frequently 
attack  armies  in  long  encampments. 
The  above  experiments  plainly  fiiew, 
that  not  only  the  marfli  waters  tliem- 
felveSj  but  alfo  the  effluvia  arifing 
from  them^  are  antifeptic.  This  then 
being  proved^  I  think  it  will  be  ex¬ 
tremely  difficult  to  fliew  how  they 
can  be  productive  of  difeafes  which 
are  evidently  of  a  feptic  nature. 

It  is  far  from  being  an  eafy  matter^ 
nay  it  is  often  an  impoffible  one,  to 
account  for  fome  of  the  phoenomena 
that  from  time  to  time  prefent  tliemr 
felves  to  us.  This  of  marfli  water 
preferving  meat  fo  long,  though  no 

*  Since  I  have  been  in  London,  I  have  likewife  tried 
water  from  the  canal  in  St.  James’s  Park,  from  Fleet 
Ditch,  and  found  that  they  preferved  meat  much  longer 
than  pure  water. 


[  IS  ] 

perfon  would  have  deduced  it  from 
reafoning  a  priori^  feems  neverthelefs, 
when  the  fa6t  is  known,  toudmit  of  a 
pretty  natural  explication.  Thecaufes 
then  of  its  becoming  antifeptic  may 
be  thefe  three :  Firft,  the  great  quan* 
tity  of  vegetable  matter  infufed  in 
almoft  every  marlli,  which  is  a  ftrong 
antifeptiCj  as  has  been  already  abun¬ 
dantly  proved  in  the  preceding  ex¬ 
periments  upon  vegetables.  Second¬ 
ly,  from  the  volatile  fait  generated 
in  all  putrid  fubftances,  which  fait, 
though  not  ealily  detedled  in  marfli 
water,  may  neverthelefs  exift  there 
in  fmall  quantities.  And  thirdly, 
becaufe  putrid  marfli  water  has  al¬ 
ready  undergone  that  fpecies  of  fer¬ 
mentation  which  is  previoufly  ne- 
ceflary  to,  and  the  immediate  fore¬ 
runner  of,  putrefaction  ;  and  there¬ 
fore,  by  an  uniform  law  of  natqre,can 
never  undergo  it  again. 

Among  the  more  rude  ^hd  barba¬ 
rous  nations  v/e  frequently  meet  with 
cuftoms  which  at  firft  view  feem  to- 
tally  repugnant  and  irreconcilable  to 

reafon  ; 


[  7^  ] 

rcafon ;  and  yet,  upon  confidering 
them  more  attentively,  we  generally 
find  that  they  have  fome  foundation 
in  Nature,  and  have  taken*their  rife 
from  experience  and  obfervation. 
Thus  we  are  told  by  Alexander  Be- 
nedi(ilus,  that  a  phyfician  among  the 
Tartars,  in  the  time  of  a  fevere 
■plague,  ordered  all  the  dogs  to  be 
killed  and  thrown  into  the  rnofl: 
public  ftreets  and  roads,  that  the 
atmofphere  might  be  filled  'wdth  a 
putrid  fmell;  by  which  means,  he 
.  fays,  the  people  were  reftored  to  health, 
and  that  they  continue  ftili  the  fame 
prasilice  in  the  like  cafes*.  And, 
fimilar  to  this,  we  are  alfo  informed 
by  Gregorius  Piftorius,  that  he  had 
heard  fome  perfon  affirm,  that,  in  the 
time  of  an  epidemic  infedlion,  no¬ 
thing  was  better  or  more  falutary, 
than  for  every  one  to  fmell  three 
times  a  day,  either  a  neceffiiry-houfe 
or  a  fheep-houfe  Is  it  poffible  that 

A 

'  ^  Akxand.  Benedifl.  de  Pefle,  cap.  6. 

^  Gregor,  Pi^or.  Dialog.  2.  de  bon.V^aletudm. 

.  thefe 
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thefe  cuftoms,  feemingly  fo  contra" 
diClory  to  reafon,  could  arife  from 
chance;  were  they  not  rather  deduced 
from  oWervations  fimilar  to  thofe 
above  related  concerning  excrement 
and  marfh  water  ? 

Whether  a  praftice  of  this  kind 
would  be  attended  with  advantage  or 
difadvantage  in  time  of  general  infec¬ 
tion,  I  fliall  nor  pretend  to  determine. 
The  former,  however,  is  at  leaft  pof- 
hble ;  and  therefore,  as  we  have  but  fa 
limited  a  knowledge  of  the  adlioa 
and  efFect  of  bodies  on  the  human 
conftitution,  thefe  relations  feem  not 
to  deferve  that  ridicule  Virhich  Lan- 
cilis  has  thrown  out  againft  them? 
which,  I  fuppofe,  he  did  becaufe 
they  thwarted  his  hypothecs  concern¬ 
ing  the  noxious  qualities  of  the  marlli 
miafmata. 

I  do  not  mean  here  to  plead  the 

innocence  of  marfh  miafmata,  or  to 

< 

affirm  that  marflies  are  falutary,  be¬ 
caufe  I  have  found  the  water  of  them 

A 

to,  be  aijtifeptic.  I  am  not  ignorant 

that 
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that  almoft  all  the  authors  who  have 
treated  on  this  fubjecil,  and  efpecially 
Lancifis,  have  agreed  that  it  was 
hurtful,  and  adduced  inftances 

of  cities  and  armies  having  been  at¬ 
tacked  with  putrid  malignant  difeafes 
when  expofed  to  it.  Neverthelefs,  it 
has  likewife  been  obferved,  that  ar¬ 
mies  have  fonietimes  efcaped  health¬ 
ful  from  the  neighbourhood  of  a 
marfh;  which,  together  with  the  ex¬ 
periments  I  have  above  related,  are,  I 
imagine,  fufficient  to  render  its 
noxious  qualities  a  little  doubtful,  at 
leaft  till  the  matter  is  better  cleared  up 
by  further  experiments,  and  the  ob- 
fervations  of  fuch  people  as  are  well 
acquainted  both  with  marfhy  and  dry 
lituations,  and  the  confequences  of 
living  in  them. 

But,  though  we  fhould  even  allow 
that  the  exhalations  ariling  from 
maiihes  are  not  feptic ;  they  may 
neverthelefs  be  unfalutory,  as  they 
abound  vvith  humidity  arifing  from 
the  madh,  with  which  the  atmo- 
fpliere  in  tb^.  aeiglibourhood  of  it 

niuft 
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muft  be  loaded,  and  by  which  the 
perfpiration  muft  be  diminiflied,  and 
thereby  a  variety  of  difeafes  pro¬ 
duced  ;  and  this  is  no  more  than  what 
would  happen  from  a  lake  of  pure 
water,  efpecially  if  it  were  fliallowj 
as  that  is  the  condition  of  all  others 
the  mofl  favourable  to  evaporation^ 
Whoever  reads  the  obfervations  of 
Lancilis  with  attentioHj  wili^  I  ima¬ 
gine,  be  convinced  of  what  I  have 
here  faid  j  for  the  greateft  part  of  the 
putrid  epidemics  which  he  mentions,, 
always  followed  remarkable  inunda¬ 
tions  of  the  Tyber,  and  feveral  of 
them  fooner  than  the  water  left 
by  thofe  inundations  could  have 
become  putrid;  fo  that  all,  or  the 
greater  part  of  the  putrid  difeafes 
afcribed  by  Lancifis  to  marfli  miaf- 
mata,  may  be  fairly  attributed  to  the 
effedl  of  moifture  alone,  independent 
of  any  mixture  of  putrid  effluvia. 

Lancifis  feems  in  feveral  places  to 
have  hinted,  that  the  infalubrity  of 
marffles  might  be  owing  to  that  vaft 
number  and  variety  of  animalcula 

which 
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which  arc  bred  in  them,  and  of  infedts 
which  are  floating  upon  and  flying 
about  them  ;  but  it  will  appear  afrer- 
Vfards,  that  neither  anim^dcula  nor 
infecdis  have  any  power  to  bring  on  pu- 
trefaftion,  or  to  accelerate  its  progrefs 
afteritis  brought  on.  So  that, from  the 
whole  of  what  has  been  obferved  con¬ 
cerning  ftagnating  marflies,  it  feems 
hardly  to  be  credited  that  they  can 
be  the  caufe  of  all  thofe  diftempers 
which  have  generally  been  attributed 
to  them*;  at  leaft,  a  further  enquiry 
into  their  nature  and  eflucd:s,  in  order  to 
fet  this  matter  in  a  clearer  light,  will 
be  neceflary,  before  we  can  finally  de¬ 
cide  either  with  regard  to  their  noxious 
or  innoxious  qualities. 

^  Tf  the  effluvia  arifing  from  putrid  marfhes  has  fuch 
a  power  of  bringing  intermittents,  dyfenteries,  &c.  upon 
thofe  people  who  live^or  are  encamped  in  their  neighbour¬ 
hood,  why  are  not  the  labourers  who  are  employed  in 
draining  of  bogs  and  marfhes  alfo  affe^led  with  thefe 
didempCrs?  And  why  were  notfome  of  the  people  who 
have  been  this  fummer  employed  in  cleaning  the  canal 
in  Sl  James’s  Park  affedled  ?  which  has  not  happened  5 
for,  upon  enquiry,  I  find  that  they  all  were  in  good 
health  during  the  time  they  were  employed  in  that 
work. 


I  would 
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I  would  therefore  recommend  to 
thofe  gentlemen  who  are,  or  may  be^ 
iituated  near  marfhes,  which  are  fup- 
pofed  to^fpread  infection  in  their 
neighbourhood,  to  obferve,  and  endea« 
vour  to  difcover,  whether  fuch  infec¬ 
tion  be  owing  to  thefe  iuarflies,  or  to 
other  catifes.  If  it  be  not  owing  to 
them,  the  world  will  thereby  be  ex¬ 
tricated  from  a  vulgar  error  of  long 
Handing :  if  it  be  owing  to  them,  we 
fhall  become  more  able  to  guard 
againft  the  danger,  by  knowing  cer- 
fainly  from  whence  it  arifes; 
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CHAP.  VIII. 

Of  animal  cilia  :  uohether  the  cc 

of  piitrefa£lion  ? 

AS  putrid  epidemic  difeafes  have 
generally  been  obferved  to  rage 
with  the  greateft  violence,  in  thofe  fea- 
fons  which  have  been  remarkably 
prodii6live  of  animalcula  and  infefts, 
the  ingenious  Kircher,  from  thence, 
firft  formed  the  hypothefis  of  animal¬ 
cula  being  the  caufe  of  putrefac¬ 
tion^  ;  in  which  he  was  followed  by 
the  celebrated  Linnisus  f,  by  Marc. 
Antonin.  Plenciz  and  by  feveral 
other  authors  of  reputation. 

As  this  hypothefis  therefore  has 
been  adopted,  and  defended  by  fo 
eminent  a  naturalifl  as  Linnseus  ;  as 
it  has  attraded  the  attention  of  feveral 
others,  who  have  been  peculiarly  at' 

^  Kircher  de  cauf.  et  efFe£t.  pefiis. 

f  Ex  allatis,  quas  paffim  afferunt  au^tores,  caufis,  ea 
nobis  videtur  proxima,  qua  ftatuitur  contagium  ex  vivis 
animaiculis  provenire.  Amcenitat.  Academ, 

t  Marc.  Antonin.  Plenciz.  o^era  med,  phyftc, 

tentive 


uj}  or  effe^  - 


tentive  to  the  minuti^  of  nature  ;  I 
fliall  examine  it  the  more  carefully: 
neither  fliall  I  draw  any  concluiioiis 
from  tl^s  examination,  but  fuch  as 
refuit  naturally  from  the  experiments 
to  be  mentioned  in  the  courfe  of  it. 

As  Kircher  and  his  followers  have 
aflerted,  that  animalcula  are  the  caufe 
of  putrefaction  ;  fo,  on  the  other  hand, 
many  others  had  fufpe6led,  that  the 
animalcula  we  generally  meet -with 
in  putrid  fubftances,  were  rather  the 
effedt  than  the  caufe  of  putrefaftion  ; 
and  that  putrefying  matter  only  af¬ 
forded  a  proper  nidus  for  the  evolu¬ 
tion. of  the  ova  of  animalcula  f,  after 
thefe  ova  were  depolited  in  it,  either  by 
the  parent  animals,  or  by  the  air  I 
therefore  determined  to  fatisfy  myfelf 
concerning  the  truth  of  what  had 
been  afl'erted  by  Redi  and  Arezzo ; 
viz.  whether  animal  and  vegetable 
matter  could  become  putrid  without 
producing  animalcula,  when  flies,  and 

^  Needham  and  BulFon. 

t  Redi  degli  anirnali  viventi,  negli  animali  \uvent!, 

J  Arezzo, 

G  2 
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Other  infects,  were  prohibited  from 
laying  their  eggs  in  it  ?  But,  previous 
to  this,  I  thought  it  would  not  be 
amifs  to  try  if  a  piece  of  flepi  could 
putrefy  when  clofely  fhut  up,  without 
the  air  having  any  accefs  to  it ;  and 
what  phsenomena  it  would  exhibit  in 
thefe  circumftances. 

EXPERIMENT  XXIL 

I  cut  a  fmall  piece  out  of  the  mid¬ 
dle  of  a  large  loin  of  beef,  that  I  might 
have  it  without  any  of  the  feeds  of 
animalcula  in  it.  This  I  crammed,  as 
hard  as  I  could,  into  a  fmall  phial 
glafs  :  when  it  was  quite  full,  I  cork¬ 
ed  it  hard,  fecured  the  cork  with  a 
packthread,  and  fealed  it  with  wax. 
Thus  prepared,  it  was  fet  in  a  warm 
clofet,  about  the  latter  end  of  April. 
On  the  feventh  of  the  following  July, 
having  cut  the  packthread,  with  a  de- 
fign  to  open  the  phial,  the  cork  im¬ 
mediately  burft  out  with  fome  force; 
and  part  of  the  meat,  with  a  little  fix¬ 
ed  air,  iffued  out  after  it,  with  fuch  an 
intolerably  putrid  fmeil  as  ftruck  me 

almofl 
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almofl  inftantaneoufly  with  a  head- 
ach,  and  obliged  me  to  run  and  de- 
pofite  the  phial  under  the  chimney, 
that  th^  putrid  fmell  might  efcape. 
This  being  done,  I  opened  the  win¬ 
dows  ;  and,  having  thereby  cleared 
the  room  a  little  of  the  fmell,  I  took 
a  fmall  bit  of  the  beef  out  of  the  phi¬ 
al,  and  put  it  into  fome  pure  water, 
which  had  been  examined,  and  found 
to  contain  no  animalcula.  Having 
mixed  this  putrid  pulp  of  beef  and  the 
water  together,  and  allowed  them  to 
Hand  a  few  minutes,  that  the  pulp 
might  fubiide,  I  examined  feveral 
quantities  of  the  water  with  all  the 
different  glafles  oT  Wilfon's  micro- 
fcope  but  could  difcover  no  animal¬ 
cula  in  it.  Some  of  this  water  was  put 
into  a  phial ;  the  phial  was  clofely 
corked,  and  the  water  kept  three  days  : 
being  then  examined,  no  animalcula 
could  be  difcovered  in  it.  The  phial 

*  Wilfon’s  microfcope  was  what  I  ufed  in  all  the  fol¬ 
lowing  experiments.  In  order  to  fit  it  for  examining 
aquatic  objeds,  I  had  a  fmall  watch-glafs  ground 
down,  fo  as  to  go  into  it;  and  into  this  I  poured  the 
water  which  I  wanted  to  examine, 
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was  then  opened,  and  fet  in  the  out->^ 
fide  of  a  window,  where  it  remained 
feveral  days,  and  the  water  in  it  was 
examined  from  time  to  time,^biit  ^no 
aiiimalcnla  were  eyer  difeovered  in  it. 
Some  of  the  water  was  likeyvdfe 
kept  in  a  tea-cup  in  the  open  aiiy  and 
neyer  contained  any  animalcula. 
Though  the  fmeil  emitted  from  this 
phial  A¥as  almoft  intolerable,  yet  the 
beef  had  hardly  loft  any  thing  of  its 
original  frelli  colour,  and  feveral  pie- 
ces  of  it  even  retained  fomething  of 
their  original  iirmnefs. 

E  X  P  E  R  I  M  E  xN  T  XXIIL 

A  piece  of  frefli  beef  was  put  into  a 
gallypot  full  of  water,  and  a  piece  of 
thin  filk  tied  oyer  it,  as  mentioned  by 
Pvedi.  Whether  any  infedfs,  or  their 
ova,  got  through  this,  I  know  not ;  but 
in  five  or  fix  days  it  was  crouded  with 
a  variety  of  amimalcula. 

EXPERIMENT  XXIV. 

The  fame  experiment  was  repeated, 
with  a  piece  of  thicker  filk  tied  over 

the 
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the  gallypot.  Several  animalcula  were 
obferved  in  this,  though  not  near  fo 
many  as  in  the  other. 

EXPERIMENT  XXV. 

The  fame  experiment  was  repeated, 
with  a  piece  of  fheep’s  fkin  tied  over 
the  mouth  of  the  gallypot.  In  this  no 
animalcula  could  be  difcovered :  by 
which  it  appears,  that  the  ova  of  ani¬ 
malcula  are  extremely  minute,  and 
nor  eafily  prevented  from  finding  en¬ 
trance  into  a  proper  nidus  for  their 
future  evolution. 

Thefe  experiments  led  me  one  fin- 
gle  ftep  forward,  in  what  I  had  ap¬ 
prehended  to  be  the  origin  of  the 
animalcula  found  in  putrid  matter  : 
they  had  fhewn  me,  that  a  part 
of  an  animal  fubftance,  in  which 
there  were  none  of  the  ova  of  ani¬ 
malcula,  when  excluded  from  any 
communication  with  the  open  air, 
could  putrefy  without  producing  any 
of  thefe  creatures. 

EXPERIMENT  XXVI. 

But,  as  animalcula  feem  to  be  more 
numerous  in  putrefying  vegetable, 
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than  ill  putrefying  animal  matter,  I 
refolved  to  fee  what  plisenomena  a 
piece  of  vegetable  matter  would  exhi¬ 
bit  when  treated  as  in  the  2^d  experi¬ 
ment  ;  and  therefore  cut  two  fmall 
pieces  out  of  the  heart  of  a  folid  tur¬ 
nip,  divided  them  into  two  equal 
parts,  put  each  of  thefe  parts  into 
a  phial  glafs  ;  filled  up  both  the  glafles 
with  water  that  had  been  boiled  about 
an  hour  before.  One  of  them  I  cork¬ 
ed  and  fealed  ;  the  other  I  left  un¬ 
corked.  Vfhen  they  had  both  flood 
about  eight  days  in  the  outfide  of  a 
window,  the  infufion  in  the  uncork¬ 
ed  glafs  was  crouded  with  animalcii- 
la.  On  opening  the  other,  and  exa¬ 
mining  its  contents,  none  could  be 
difcovered  in  it ;  though  both  thefe 
and  the  former  had  exacfly  that  fmell 
which  is  peculiar  to  putrid  vege¬ 
tables.  This  experiment  led  me  one 
ftep  farther,  and  ftiewed  me,  that  ve¬ 
getable  fubftances,  when  they  con¬ 
tained  none  of  the  feeds  of  animalcula, 
and  were  excluded  from  all  communi- 
fatiqn  with  the  atmofphere,  likewif^ 
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putrefied  without  producing  any  li¬ 
ving  creature. 

'  But  as  we,  perhaps,  neither  know 
the  utmdft  poffible  limits  of  the  great- 
nefs  or  littlenefs  of  animals,  it  has 
been  objected  by  fome,  that  our  not 
being  able,  even  with  the  bell  glaf- 
fes,  to  difcover  animalcula  in  any 
thing  putrid,  is  no  pofitive  proof  that 
they  dor  not  exift  there  In  anfwer 
to  this,  I  fhall  only  obferve,  that,  as 
animalcula  are  generally  eafily  difco- 
vered,  even  with  a  glafs  which  magni¬ 
fies  but  little,  and  often  by  the  naked 
eye,  in  almoft  all  fubftances  that  have 
putrefied  in  the  open  air,  I  cannot  fee 
any  reafon  to  fufped,  that,  in  thofe 
things  which  putrefy  while  they  are 
excluded  from  all  communication 
with  the  air,  they  fhould  be  fo  ex¬ 
tremely  minute,  as  to  elude  our  keen- 

^  Sed  hoc  adverfariis  noflris  concedere  non  poflu- 
mus,  quod  putredo  abfque  tali  materia  animate  elTe 
poffit,  quae  materia  animata  faltem  armatis  oculis  dete- 
gi  poteft.  Interim,  quamvis  felewliflimis  etiam  microfco- 
piis,  talis  aliquando  non  detegeretur,  exinde  tamen  ejuf- 
dem  abfentia  inferri  non  poieit.  Marc.  Anton.  Pleiici^. 
i/J^era  medicc-phyfica. 
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eft  endeavonrs^^,  to  .dete6t  them  evem 
with  the  beft  glaffes. 

EXPERIMENT  XXVIL 

Having  now  fucceeded  fo  far  as  to 
have  fatisfied  myfelf,  that  a  part, 
cither  of  an  animal,  or  vegetable, 
that  did  not  contain  any  of  the  ova  of 
animalciila,  could,  when  clofely  fhut 
up,  put  on  all  the  appearances  of  pu- 
trefaclion,  without  producing  any 
thiog^  living,  I  now  refolved  to  try 
likewife,  whether  in  a  vegetable, 
■which  I  was  certain  did  contain 
thefe  ova,  they  could  be  hatched 
■without  the  alliftance  of  any  ocher  air 
than  that  contained  in  the  water  in 
which  the  vegetable  was  infufed;  and 
whether  they  could  be  hatched,  when 
the  infufion  had  a  communication 
with  a  fniall  quantity  of  air,  but  not 
with  the  whole  atmofphere. 

For  this  purpofe,  an  ounce  of  the 
Leontodon  Taraxacum  was  cut  fmall, 
divided  into  three  equal  parts,  and 
,  each  of  thefe  parts  put  into  a  fix  ounce 
pliiaL  One  of  the  phials  was  filled  up 
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with  pure  water,  and  clofeiy  corked ; 
fo  that  no  vacuity  was  left  between 
the  cork  and  the  furface  of  the  water. 
The  other^hial  had  juft  as  much  wa¬ 
ter  put  into  it  as  covered  the  herb^ 
and  was  clofeiy  corked  alfo.  The 
third  was  filled  with  pure  water  only, 
and  was  left  uncorked,  as  a  ftandard, 
I  did  not  examine  any  of  them  till  they 
had  ftood  five  days  in  a  warm  clofet. 
In  the  firft  and  fecond  phial  I  could 
difcover  no  animalcula ;  but  in  the 
third,  or  ftandard  one,  they  were 
fwarming  in  prodigious  numbers. 
The  firft  and  fecond  phials  v/ere  then 
corked  again  as  before,  and  fet  in  the 
fame  place,  where  they  remained  five 
days  more;  but  ftill  no  animalcula 
were  generated  in  them.  They  were 
then  left  uncorked,  and  fet  in  the  open 
air,  where  they  remained  feveral  days; 
and  were  examined  almoft  every  day, 
without  ever  difcovering  the  fmalleft 
appearance  of  any  thing  living.  Af¬ 
terwards,  fome  frefh  leaves  of  the 
Leontodon  were  put  into  each  phial : 
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but,  even  by  this  addition,  no  animab 
cilia  were  ever  produced  in  them. 

This  experiment 'was  repeated  feve- 
ral  times,  with  different  herbs  ;  but  no 
animalcula  were  ever  produced,  when 
the  infufions  were  clofely  fhut  up: 
nor  ever  but  once  or  twice  in  the  infu- 
lions  that  had  once  been  fliut  up  for 
fome  days,  though  again  expofed  to 
the  open  air,  and  tried  with  additions 
of  frefti  vegetables,  in  which  I  was 
certain  that  the  ova  of  animalcula 
were  contained  ;  fo  that  it  would  feem, 
that  though  animalcula,  after  they  are 
hatched,  can  live  in  a  vegetable  infu- 
fion  that  has  undergone  a  kind  of  fer- 
nientatioii,  yet  fuch  an  infufion  is 
unfavourable  for  hatching  or  evolv¬ 
ing  them  froih  their  ova. 

Though  fo  many  trials  of  this  kind 
afforded  almoft  a  convincing  proof, 
that  the  animalcula  contained  in  pu¬ 
trid  fiibftances  were  generated  from 
their  ova,  either  depofited  there  by  the 
parent  animals,  or  the  circulating  air ; 
yet  I  refolved,  if  pofEble,  to  have  ftill 
further  fatisfaftion  on  that  head :  not 

that 
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that  I  believed  the  poffibility  of  a  fpoil- 
taneous  generation,  already  fo  '  long 
and  juftly  exploded  j  but  that,  by  iii- 
veftigatinif  the  manner  how  animal-* 
cula  are  bred  in  putrid  matter,  I 
might  thereby  the  better  underftand, 
whether  they  are  accidental  or  ef* 
fential  to  it.  Accordingly,  during  the 
frofty  weather  in  winter,  I  made  a  va¬ 
riety  of  infufions,  both  of  animal  and 
vegetable  fubftances.  The  animal  fub- 
llances  all  at  length  diflblved,  though 
more  flowly  than  in  fiimmer,  and 
had  every  one  of  the  ufual  appearan¬ 
ces  of  putrefaction,  except  animalcula. 
The  vegetable  fubftances  too,  had  all 
the  fymptom.s  of  vegetable  putrefac¬ 
tion  ;  but  no  animalcula  were  ever  pro¬ 
duced  in  them  when  the  weather  was 
frofty,  and  feldom  even  in  the  mildeft 
months  of  winter. 

By  all  thefe  trials,  I  was  now  fully 
confirmed  in  the  opinion,  that  the  ani- 
malcuia  found  in  putrid  matter  were 
only  generated  there  from  their  ova, 
depofited  ab  extra,  and  not  from  any 
living  organic  parts,  according  to  Buf- 
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foil  *  ;  nor  from  their  ftamina  or  rudi¬ 
ments  neceiTarily  preexifting  in  every 
animal  and  vegetable  fabftance,  ac¬ 
cording  to  MarCe  Anton.  Piei>;izf .  This 
opinion  I  was  glad  to  find  corrobora¬ 
ted  by  feveral  gentlemen  of  learning, 
and  knowledge  of  natural  hiftory, 
and  particularly  by  the  celebrated 
Redi,  one  of  whofe  experiments  I  can¬ 
not  help  here  taking  notice  of.  II 
giorno  4  di  marzo  peftato  nel  mortajo 
di  marmo  con  peftello  di  legno :  una 
buona  quantita  di  Giacenti  Turchini, 
la  divifi  in  qiiattro  parti ;  due  parti 
ne  ripofi  in  due  vafi  di  vetro,  e  li 
lafciai  aperti  fenza  coprirli  con  cofa 
veruna  :  1’  altre  due  parti  le  diftribui 
in  due  carafFe,  e  col  catone  turata  la’ 
bocca*  del  loro  callo  la  rifcoperci  con^ 
carta,  e  la  fermai  con  buona  legatura ; 
e  tutti  a  quattro  quefti  vafi  gli  collo- 
cai  infieme  in  una  fteflTa  ftanza  voltata 
a  mezzo  giorno  fopra  un'a  ftefiTa  tavo- 
la.  Dentro  le  due  carafFe  ferrate  non 

^  BufFon  litjiolre  Naturelle* 

t  Marc.  Anton.  Plenciz.  opera  msd,  phyfic. 
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ho  mai  veduto  nafcere  alcun  verme,  ne 
alcuna  farfaila,  ne  altro  animalletto 
volante,  per  non  avere  a  rinovarlo  a  vol- 
ta  per  in  tutte,  V  altre  fequenti  eC- 
perienze  di  quefto  diario,  dico  di  nuovo, 
che  lo  fteffo,  conftantemente  e  fempre 
avenuto  in  tutti  gli  alteri  fiori  pefti, 
che  ho  teniiti  in  vafi  di  vetro  ferrati, 
ed  ogni  prova,  die  ho  fatta  V  ho  fatta 
fempre  ugualmeiite  a  doppio,  e  in  vafi 
ferrati,  e  in  vafi  aperti*.’’ 

By  fome  of  the  experiments  now  re¬ 
lated,  as  well  as  by  this  of  Redi,  and 
by  what  will  appear  afterward,  it 
would  feem  that  there  are  feverai 
other  things  neceffary  towards  the 
evolution  of  animalcula,  befides  the 
mere  exiftence  of  their  ova  depofit- 
ed  in  a  proper  nidus.  The  agency  of 
the  circulating  air,  or  at  leaft  of  fome 
part  of  it,  is  requifite,  in  order  to  hatch 
and  communicate  a  vivifying  prin¬ 
ciple  to  them.  And  a  fmall,  or  even 
pretty  large,  quantity  of  the  air,  that 
does  not  communicate  with  the  at- 
mofphere,  feems  infufficient  for  this 

*  Redi  degli  animali  viventi,  negli  animali  viventi. 
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purpofe  ;  for  one  of  the  phials,  with 
the  iiifufion  of  Leontodon,  had  only 
about  a  fifth  part  of  its  fpace  filled  by 
the  water  and  plant,  and  no  ani- 
rnaicuia  wefe  produced  in  it.  Heat 
too  muft  be  joined  to  this  circulating 
air,  otherwife  the  ova  cannot  become 
living  creatures ;  but  this  heat  muft 
be  various,  for  the  generation  of  the 
various  fpecies  of  beings  to  be  evol- 
ved. 

When  we  ferioufly  confider  thefe 
things,  we  cannot  help  concluding^ 
that,  if  aniiiialcula  were  the  caufe  of 
putrefaction,  then  putrefaftion  could 
only  happen  in  places  where  the  ova 
of  animalcula  had  accefs  to  the  body 
that  was  to  become  putrid;  whereas  it 
has  been  proved  to  happen  more  eafily 
in  an  air  pump  nearly  exhaufted,  into 
which  hardly  any  ova  could  find  en¬ 
trance,  than  in  the  open  air,  where 

^  Perhaps  no  quantity  of  air,  if  it  does  not  communi¬ 
cate  with  the  atmofphere,  will  anfwcr  the  purpofe  of 
hatching  animalcula.  I  have  fince  infufed  an  ounce  of 
Leontodon  with  two  ounces  of  water,  in  a  bottle  that 
held  four  gallons,  which  being  clofely  fhut  up,  no  ani- 
makula  were  produced, 
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myriads  of  them  might  be  depofited 
at  once  *.  It  could  not  tlienhappen  in 
confined  air ;  for  we  have  feen  that 
animalcrda  cannot  be  hatched  there. 
But,  by  an  experiment  already  men¬ 
tioned,  it  happened  in  a  phial  full  of 
beef,  moft  carefully  fhut  up,  where 
any  particles  of  air  that  were  left 
muft  have  been  in  an  extremely  con¬ 
fined  ftate.  Nor  could  it  then  hap¬ 
pen  in  very  cold  weather ;  for  it 
has  already  been  demonftrated,  that 
no  animalcula  are  hatched  in  the 
colder  months  of  winter ;  whei'eas 
it  is  well  known,  that  meat,  without  . 
fait,  will  in  time  become  putrid,  even 
in  the  coldeft  of  them ;  and  that  it  will 
putrefy  nearly  as  foon  in  98  degrees  of 
artificial  heat  in  winter,  as  in  the  fame 
degree  of  natural  heat  in  the  fummer, 
though  in  the  latter  cafe  it  will  pro¬ 
duce  animalcula,  and  not  in  the  for¬ 
mer  ;  which  furely  can  be  owing  to  no 
other  caufe  than  that,  in  the  fummer, 
the  ova  of  animalcula  are  depofited  al- 
mofi:  every  where  by  the  parent  ani- 

*  Macbride  Exper.  i8,  19,  20. 
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mals,  -and  by  the  air  and  that,  in  the 
winter,  thefe  animals  are  either  dead 
or  afleep,  and  confequently  no  ova  are 
any  where  to  be  met  with.  ^  This  opi¬ 
nion  I  am  the  more  confirmed  in, 
when  I  reflect,  that,  in  making  experi¬ 
ments  with  putrid  fuftances,  which  I 
have  been  engaged  in  thefe  feveral 
years,  I  have  always  found  that  fewer 
animalcula  were  produced,  and  with 
greater  difficulty,  in  the  beginning  of 
the  fummer,  before  the  air  was  croud- 
ed  with  infecfts,  than  in  the  latter  end 
of  it,  when  they  had  multiplied  ama¬ 
zingly,  though  the  degrees  of  heat 
happened  to  be  nearly  equal  at  both 
thefe  times  of  the  year. 

But  further ;  the  dodlrine  of  animal¬ 
cula  being  the  caufe  of  putrefadlion, 
will,  unavoidably,  run  the  fupporters 
of  it  into  the  abfurdities  of  equivo¬ 
cal  or  fpontaneous  genei'ation,  which 
fome  of  them  indeed  have  made  no 
fcruple  of  aflerting  * :  For  we  have 
already  ffiewn,  that  a  part  of  an  ani 
mal  or  vegetable,  which  contained 

*  Omne  animal  ex  putredine  nafcitur.  Kirchcr  de 
cauf»  fefit 
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none  of  the  feeds  of  animalcula,  grew 
putrid,  when  it  was  fo  clofely  fliut  up 
that  none  of  thefe  feeds  eould  pofEbly 
find  admi#:ance  to  it.  Now,  if  animal- 
cula  exifted  here,  they  mull  have  been 
generated  fpontaneouily  ;  but  fuch  a 
method  of  generation  has  been  de- 
monftrated,  by  the  ableft  philofophers, 
to  derogate  from  the  power  of  the 
Deity,  and  be  incompatible  with  his 
perfe(5lions. 

Thofe  who  maintain,  that  animalcu- 
la  are  the  caufe  of  putrefaction,  fay, 
that  the  foetid  fmell,  arifing  from  pu¬ 
trid  matter,  is  an  effeCl  of  the  excre¬ 
ment  of  thefe  animal  cula  But  this  I 
much  fufpeCl,  for  feveral  reafons :  Firft, 
becaufe  it  has  been  already  proved, 
that  putrefaction  really  exifts,  and  is 
attended  wdth  a  foetid  fmell,  without 
any  animalcula  ;  which  could  notpof- 
fibly  happen,  if  this  fetor  depended 

*  Vid.  Lewenh.  arcan.  naiur.-  deteSi,  &  Plenciz 
^radial*  de  contagio^  cujus  haec  funt  verba.  Quare  eadem 
ratione  qua  obviis  noftris  fenfibus  videmus  aquas  paludo- 
fas  ab  his  turbidas  et  male  olentcs  reddi,  admittere  pari- 
ter  debemus,  alia  llquida,  fi  putrefcant  ab  infenfibilibus 
animalculis,  eorum  excrementis,  ct  ovulis,  turbida  et 
fcctida  cvenire. 
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upon  their  excrement.  Secondly,  he^ 
caufe,  even  in  thofe  fluids  vv^here  ani- 
inalcula  exifted,  I  have  never  obferved 
the  fmell  to  be  any  way  proportioned 
to  their  number.  And,  thirdly,  be- 
caufe  I  have  feen  water  that  had  been 
long  kept  in  cifterns  amazingly  full 
of  animalcula,  though  it  was  tranfpa- 
rent,  and  fmelled  perfeflly  fweet. 

EXPERIMENT  XXVIII. 

Though  the  proofs  I  had  already 
obtained  would,  perhaps,  have  con¬ 
vinced  any  one  lefs  fceptic  in  philofo- 
phical  enquiries,  that  animalcula  were 
only  an  effect,  and  not  the  caufe  of 
putrefadlion,  I  refolved  to  profecute 
my  experiments  ftill  farther,  and  try 
every  thing  which  I  thought  had  the 
fmalleft  tendency  either  to  prove  or 
difprove  this  doftrine.  Therefore,  in 
order  to  fee  whether  putrefaction 
would  take  place  fooner  in  a  piece  of 
meat  immerfed  into  a  liquid  which 
was  crouded  with  animalcula,  than 
in  another  liquid  which  contained 
none,  I  divided  an  ounce  of  frefli 

mutton 
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mutton  into  two  equal  parts.  One  of 
thefe  parts  was  put  into  a  gallypot, 
and  fome  pure  water  poured  over  it ; 
the  othei*  was  alfo  put  into  a  gallypot 
along  with  fome  of  an  infufion  of 
Leontodon,  which  had  been  kept  about 
a  month,  and  was  amazingly  full  of 
animalcula.  Both  the  gallypots  were 
then  fet  in  a  clofe  warm  room,  where 
they  remained  48  hours.  On  examin¬ 
ing  them,  the  piece  of  mutton  in  the 
fountain  water  was  become  confider- 
ably  putrid,  fmelled  difagreeably,  and 
had  tinged  the  water  about  it  with 
a  dirty  blood-colour,  fomething  like 
the  wafhings  of  meat ;  but  no  animal¬ 
cula  could  be  difcovered  in  it. 

The  other  piece  of  mutton,  that  was 
covered  with  the  infufion  of  Leonto¬ 
don,  feemed  hardly  to  have  fulFered 
any  change;  neither  was  the  li¬ 
quor  around  it  in  the  lead;  bloody,  or 
altered  from  its  original  colour ;  and 
the  whole  fmelled  exaftly  as  the  in¬ 
fufion  had  done  before  the  mutton 
was  put  into  it.  On  examining  fome 
of  thi?  liquor  with  the  microfcope,  not 

H  3  one 
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one  of  all  that  amazing  number  of 
animalcula,  which  had  formerly  exift- 
ed  in  it,  could  now  be  obferved. 

As  I  had  not  fufpefted  th^t  the  ani- 
malcula  would  have  been  deftroyed 
in  this  experiment,  that  I  might  fatis« 
fy  myfelf  whether  the  mutton  had 
been  the  caufe  of  their  deftrucflion,  I 
let  fall  a  fev7  drops  of  a  putrid  infu- 
fion,  much  crouded  with  animalcula, 
into  the  liquor,  then  in  the  concave 
glafs  of  the  microfcope,  which  was 
that  in  which  I  fuppofed  the  mutton 
had  deftroyed  the  animalcula.  On 
viewing  this  mixture,  as  foon  as  I  could 
bring  a  glafs  to  a  proper  focus,  a  large 
quantity  of  animalcula  were  moving 
briflc:ly  about  in  it.  On  obferving 
them  attentively,  their  motion  foon 
became  more  languid,  and,  gradually 
decreaftng,  entirely  ceafed  in  about 
three  minutes.  I  then  mixed  half  an 
ounce  of  the  limple  infufion  of  the 
Leontodon,  with  the  fame  quantity  of 
that  infufion  of  mutton  which  had 
been  made  in  pure  water.  On  exa« 

mining 
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mining  a  part  of  this  mixture  as  faft 
as  I  could,  it  was  crouded  with  lively 
animalcula.  On  examining  a  little 
more  of  k,  about  half  an  hour  after, 
not  one  could  be  difcovered  in  it. 
Both  the  gallypots,  with  their  con¬ 
tents,  were  now  fet  on  the  outfide 

t 

of  a  fouth  window.  After  they  had 
remained  there  about  a  week,  a  few 
animalcula  were  difcovered  in  each ; 
but  they  feemed  to  be  of  a  different 
kind,  and  not  near  fo  brilk  as  thofe 
which  exifted  in  the  fimple  infulion  of 
the  Leontodon,  before  it  was  poured  on 
the  mutton. 

On  examining  now  the  two  pieces 
of  mutton,  that  in  the  infufion  of  the 
herb  ftill  continued  perfectly  fweet 
and  folid ;  the  other,  in  the  pure 
water,  was  almoft  totally  diflblved  into 
a  naufeous  putrid  mafs. 

This  antifeptic  power  of  the  infulion 
of  Leontodon,  though  amazingly  full 
of  animalcula,  put  me  Upon  trying  in¬ 
fulion  s  of  feveral  other  green  vege¬ 
tables  j  all  ofwhich,  without  any  excep¬ 
tion,  produced  more  or  fewer  animal- 
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cula,  and  all  were  more  or  lefs  anti- 

feptic,  though  this  antifeptic  power 

feemed  to  be  no  way  regulated  by 

the  number  of  animalcula  exiftine: 

c  .  ^ 

in  the  infufion  ;  for  I  feveral  times 
.  found,  that  an  infuiion,  crouded  with 
thefe  animalcula,  was  a  much  ftrong- 
er  antifeptic  than  another,  which  con¬ 
tained  but  few  of  them  ;  et  vice  verfa, 

EXPERIMENT  XXIX. 

By  the  lafl  experiment,  I  had  found, 
that  even  a  number  of  animalcula,  as 
large  as  could  well  be  conceived, 
when  exifting  in  a  vegetable  infuiion, 
,  had  not  in  the  leaft  accelerated  putre- 
fadlion  ;  but  that,  on  the  contrary,  the 
infufion,  whether  owing  to  them,  or 
to  fome  other  caufe,  had  powerfully 
refiited  it.  I  refolved,  therefore,  in  or¬ 
der  to  fatisfy  myfelf  further  concern¬ 
ing  their  agency  in  the  procefs  of  pu¬ 
trefaction,  to  fee  if  I  could  produce 
them  in  a  liquid,  vhthout  making  it 
undergo  this  procefs. 

With  this  intention,  I  infufed  fome 
of  the  frefii  leaves  of  Leontodon  in 

purq 
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pure  water,  which  had  been  boil¬ 
ed  little  before.  When  they  had 
lain  in  it  one  night,  I  rubbed  them 
all  carefully  againft  each  other,  with 
a  view  to  brufh  off  from  them  into 
the  water  the  eggs  of  the  animalcu-- 
la,  which  might  be  adhering  to  them. 
This  done, .  the  water  was  drained 
through  a  thin  cloth,  put  into  an  open 
phial  glafs,  and  expofed  to  the  fun. 
After  it  had  flood  two  days  in  this 
fituation,  a  confiderable  number  of 
animalcula  were  obferved  in  it.  They 
increafed  daily,  and  in  ten  days  were 
become  almofl  as  numerous  as  I  had 
ever  obferved  them  in  any  vegetable 
infufion.  The  water,  during  this  time, 
had  depoflted  an  exceeding  fmall  quan¬ 
tity  of  a  kind  of  filamentary  fediment, 
but  continued  always  perfectly  tranf- 
parent,  nor  ever  had  the  leaft  difagree- 
able  fmell. 

By  the  28th  experiment  it  appeared, 
that  thefe  animalcula,  which  were 
produced  in  a  vegetable  infufion,  had 
no  power  to  communicate  putrefaflion 
to  an  animal  fubftance  j  and  by  this 

it 
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it  feemed  plain,  that  tliiefe  creatures 
could  be  generated  eafily  in  water, 
when  their  ova  were  depofited  in  it, 
without  the  neceffity  of  the  ^water  go¬ 
ing  through  any  previous  fermenta¬ 
tion.  It  may,  therefore,  I  think,  fafe- 
ly  be  inferred  from  this,  that  the  ani- 
malcula  produced  by  vegetable  putre- 
fadfion,  are  not  the  caufe  of  animal 
putrefadlion ;  and  that,  as  they  can  be 
evolved  from  their  ova,  without  any 
putrefadlion,  they  are,  therefore,  not 
eflential,  but  accidental  to  it. 

EXPERIMENT  XXX. 

As  I  had  now  found  that  putrid  ve¬ 
getable  matter  did  not  contaminate 
frefh  animal  matter,  I  alfo  refolved 
to  try  whether  putrid  animal  matter 
would  affedt  frefh  vegetable  matter. 

For  this  purpofe,  I  put  fome  pieces 
of  frefh  Leontodon  into  a  cup  of  pure 
water,  and  fome  other  pieces,  taken 
from  the  fame  plant,  into  another  cup 
of  putrid  infufion  of  mutton.  After 
they  had  flood  together  about  ten 
days,  I  took  the  pieces  of  Leontodon 

out 
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out  of  the  putrid  animal  infulion,  and, 
having  wafhed  them  carefully  with 
water,  found  that  they  looked  as  frefli, 
and  fmeH^id  as  fweet,  as  the  firft  day 
they  were  put  into  the  infulion.  The 
other  pieces,  likewife,  in  the  water, 
were,  as  yet,  perfedlly  fweet;  but,  by 
long  keeping,  began,  at  laft,  to  dif- 
folve ;  as  did  alfo  thofe  in  the  putrid 
animal  liquor,  both,  as  nearly  as  I 
could  difcover,  about  the  fame  time. 

EXPERIMENT  XXXI. 

I  refolved  next  to  try,  whether  pu¬ 
trid  vegetables  had  any  power  to  ac¬ 
celerate  the  putrefaifion  of  frefh 
ones.  Accordingly,  a  piece  of  lacTuca 
virofa,  newly  taken  from  the  ground, 
was  covered  over  with  putrid  draw- 
berries.  After  twenty  days,  being  ta¬ 
ken  out  and  waflied,  it  was  as  frefh  as 
at  firft.  It  was  then  put  again  into 
the  fame  putrid  mafli,  where,  after  it 
had  lain  a  month  more,  it  was  ftill 
frefli,  and  the  texture  of  its  parts  no¬ 
thing  injured.  Another  piece  of  the 
fame  plant  was  put  into  a  putrid  infu- 
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fion  of  Leontodoo,  and  was  taken  out 
nearly  as  green  and  folk!  as  when  put 
in,  after  having  remained  there  about 
fix  weeks ;  while  a  third  pie^e,  which 
had  been  put,  at  the  fame  time,  into 
pure  water,  was  now  found  much  dif- 
coloured,  and  almoft  totally  dilTolved. 

Notwithftanding  that  the  ladluca 
continued  fo  long  frefli,  when  coveiv* 
ed  with  putrid  vegetable  matter,  a 
cabbage  leaf,  put  into  a  parcel  of  fer¬ 
menting  garden  weeds,  began,  in  a 
few  days,  to  lofe  its  colour,  and  run 
into  the  fame  ftate  ;  but,  perhaps,  if 
thefe  weeds  had  then  gone  through 
their  fermentative  ftate,  and  been  in 
a  ftate  of  real  putrefadlion,  the  cab¬ 
bage  leaf  might  have  been  longer  pre- 
ferved  by  them, 

EXPERIMENT  XXXII. 

That  putrid  animal  fubftances,  when 
they  come  into  con  tad;  with  frefli 
ones,  accelerate  their  putrefaftion,  is  a 
fad:  already  well  known  ;  but  I  did  not 
know,  whether  the  animalcula  gene¬ 
rated 
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rated  in  thefe  putrid  animal  fubflan- 
ces  would  have  the  fame  efFedt.  I 
therefore  colledled  a  parcel  of  maggots, 
from  a  g^ece  of  putrid  mutton,  and 
put  them  into  a  thin  cloth ;  by  pour¬ 
ing  frefli  water  repeatedly  upon  them, 
I,  at  laft,  got  them  intirely  cleared  of 
all  their  fordes,  and  even  of  their 
putrid  fmell.  I  then  put  a  piece  of 
frefli  mutton  into  a  pill  box,  which  I 
had  bored  in  the  lid  to  admit  the  air, 
and  put  the  maggots  to  it.  Another 
piece  of  mutton,  alone,  was  put  into 
another  box  of  the  fame  kind,  to  ferve 
as  a  ftandard.  On  examining  the  box 
with  the  maggots,  about  twelve  hours 
after,  fome  of  them  feemed  to  be 
dead,  and  others  to  be  preying  upon 
the  mutton  ;  but  no  ill  fmell  arofe 
from  them.  About  i8  hours  after  this 
examination,  I  firft  obferved  a  foetor 
begin  to  illue  from  the  box  with  the 
mutton  and  animalcula ;  and,  on 
opening  it,  found  nearly  one  half  of 
them  feemingly  dead,  and  the  reft 
crawling  about  brilkly  upon  the 
mutton.  The  piece  of  mutton  in 

the 
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the  Other  box  did  not  begin  to  emit  a 
foetid  fmell,  till  about  15  hours  after; 
but  the  weather,  during  this  ex¬ 
periment,  was  rather  cold,  though  it 
was  in  the  beginning  of  Auguft, 

I  do  not  chufe  to  draw  any  conclu- 
fion  from  this  experiment,  as  it  was 
never  repeated  on  account  of  its  difa- 
greeable  nature. 

EXPERIMENT  XXXIII. 

As  I  had  found,  by  the  preceding 
experiments,  that  animalcula  could 
not  be  produced  without  fome  com¬ 
munication  with  the  external  air,  I 
now  proceeded  to  try,  if  thofe  which 
were  already  generated  could  conti- 
V  nue  their  exiftence  without  any  com¬ 
munication  with  it.  For  this  purpofe,  I 
took  fome  of  an  infufion  of  rumex  aceto^ 
fa,  which  was  crouded  with  animalcu¬ 
la  ;  and,  having  filled  a  fmall  phial  with 
it,  corked  it  up  hard,  leaving  no  empty 
fpace  between  the  cork  and  the  infu¬ 
fion.  This  done,  it  was  fet  in  the  out- 
fide  of  a  window,  in  the  evening, 
and  examined  next  morning,  about 

ten 
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ten  o’clock ;  but,  after  feveral  repeated 
trials,  nothing  living  could  be  difco- 
vered  in  it ;  though  the  dead  bodies 
of  the  animalcula,  which  had  former¬ 
ly  exilled  there,  were  plainly  to  be  feen. 

EXPERIMENT  XXXIV. 

Another  fmall  phial  was  now  filled 
with  an  infulion  of  mutton,  and  cork¬ 
ed  as  the  laft,  being  alfo  fet  in  the 
outfide  of  a  window :  it  was  examin¬ 
ed,  after  having  flood  there  two  hours, 
and  found  as  full  of  lively  animalcu¬ 
la  as  before  it  was  put  into  the  phial. 
I  had  not  leifure  to  examine  it  again, 
till  about  ten  hours  more  had  elapfed, 
when  they  were  all  dead.  This  lafl 
examination  v/as  made  with  candle¬ 
light.  Left  I  fliould  have  been  deceived 
by  this  method,  it  was  repeated  again 
next  morning;  but  ftill  nothing  living 
could  be  difcovered. 

experiment  XXXV. 

As  I  had  not  been  able  to  hatch  ani- 
malcula  in,  a  clofely  corked  phial, 

though 
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though  it  was  more  than  two-thirds 
full  of  air,  I  refolved  to  try,  whether 
thofe,  already  alive,  could  continue 

their  exiftence  in  a  phial  ofehis  kind. 
Accordingly,  I  put  about  two  drachms 
of  the  infiifion  of  mutton,  made  ufe 
of  in  the  laft  experiment,  into  an 
ounce  phial,  and  corked  the  phial  as 
clofely  as  I  could.  This  was  done 
about  mid-day,  and  the  contents  of  the 
phial  were  examined  in  the  evening, 
when  the  animalcula  were  all  as  live¬ 
ly  as  before  they  were  put  into  the 
phial.  The  next  morning  they  conti¬ 
nued  flill  lively.  I  then  filled  the  phi¬ 
al  quite  full,  and  corked  it.  In  the 
evening  the  liquor  was  examined  a- 
gain,  when  the  motion  of  the  animal¬ 
cula  appeared  fomething  more  lan¬ 
guid  than  at  the  preceding  examina¬ 
tions.  The  following  morning,  they 
feemed  as  briik  again  as  ever.  1  then 
corked  and  fealed  the  mouth  of  the 
phial,  and  allowed  it  to  ftand  two  days  ; 
after  which,  I  found  them  flill  alive 
and  brifk.  The  phial  was  then  cork- 
edagain,  but  not  fealed,  and  examined 

after 
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after  about  fixteen  hours,  when  they 
were  all  dead.  Whether  this  was  ac¬ 
cidental,  or  whether  the  natural  pe¬ 
riod  of  tl^ir  exiftence  was  arrived,  I 
iliall  not  pofitively  determine;  though 
I  think  the  latter  could  hardly  be  the 
cafe,  as  they  continued  ftill  alive  in 
the  infiifion  of  mutton,  from  whence 
that  which  filled  this  phial  w-as 
taken 

Notwithftanding  what  I  have  now 
related,  as  it  is  afferted  both  by 
BufFon  and  Needham,  that  animal- 
cula,  or  living  organized  bodies,  as 
Bufifon  calls  them,  were  generated 
in  almoft  every  animal  and  vegetable 
fubftance,  though  iiiclofed  in  phials, 
and  excluded,  in  the  exadteft  manner, 
from  the  air  f.  I  refolved  to  pufli 
thefe  experiments  a  little  further, 
which  was  done  as  follows  : 

E  X- 

*  It  is  poffible  there  may  have  been  a  rent  in  this 
phial,  by  which  air  was  admitted  into  it,  for  I  have 
feveral  times  fince  tried  this  experiment,  and  the  animal- 
cula  never  lived  above  24  hours. 

f  J’etois  done  alTure  par  les  experiences  que  je  viens  de 
rapporter,  que  les  femelles  ont,  comme  le  males,  une 
liqueur  feminalc  qui  contient  des  corps  en  mouvement  : 
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EXPERIMENT  XXXVL 

An  inf  ufion  of  pepper  in  water  being 
mentioned  by  Buffon,  an^^  feveral 
others,  as  one  of  thofe  things  that  are 
moft  fruitfully  producftive  of  animal- 
cula,  I  put  a  little  of  it  into  a  fix  ounce 
phial,  and  having  filled  the  phial  up 
with  pure  water,  corked  it  as  firmly 
as  I  could.  This  infufion  was  care- 

Je  m’etois  confirme  de  plus  en  plus  dans  I’opinion,  que 
ces  corps  en  mouvement  ne  font  pas  de  vrais  animaux, 
mais  feulement  des  parties  organiques  vivantes :  Je  m’etois 
convaincu  que  ces'  parties  exiftent  non  feulement  dans  les 
liqueures  feminales  des  deux  fexes,  mais  dans  la  chair 
meme  des  animaux,  &  dans  les  germes  des  vegetaux  ;  & 
pour  reconnoitre  fi  toutes  les  parties  des  animaux,  & 
routes  les  germes  des  vegetaux  contenoient  aufli  des  parties 
organiques  vivantes,  je  fis  faire  des  infufions  de  la  chair 
de  difFerens  animaux,  &  de  plus  de  vingt  efpeces  de  graines 
de  differens  plantes.  Je  mis  cette  chair  &  ces  graines 
dans  de  petites  bouteilles  exadlement  bouchees,  dans  lef- 
quelles  je  mettois  alTez  d’eau  pour  recouvrir  d’une  de- 
mipouce  environ  les  chairs,  ou  les  graines ;  &  les  ayant 
enfuite  obfervees  quatre  ou  cinque  jours  apres  les  avoir 
niifes  en  infufion,  j’  eus  la  fatisfa£l:ion  de  trouver  dans 
toutes,  ces  memes  parties  organiques  en  mouvement ;  les 
unes  paroilToient  plus  tot,  les  autres  plus  tard,  quelques 
unes  confervoient  leur  mouvement  pendant  des  mois  en- 
tieres,  d’autres  ceflbient  plus  tot ;  les  unes  produifoient 
d’abord  de  gros  globules  en  mouvement,  qu’on  auroit  pris 
pour  des  animaux,  &  qui  changeoient  de  figure,  fe  fepa- 
roient,  &  devenoient  fuccefiivement  plus  petits, 

'Bu^on^HiJioire  Naturelle^  tom,  ii,  p.  255.  4to, 

fully 


[  -3  ] 

fully  examined  every  day,  for  the 
fpace  of  eight  days,  with  all  the  differ¬ 
ent  glafles  I  had  ;  but  no  animalcula, 
nor  any  fhing  refembling  the  living 
organized  bodies  of  Buffon,  could  ever 
be  obferved  in  it.  It  was  then  ex- 
pofed  uncorked  to  the  open  air,  and 
examined  every  two  or  three  days,  for 
the  fpace  of  a  month ;  but  no  living 
thing  was  ever  generated  in  it. 

EXPERIMENT  XXXVIL 

As  I  could  hardly  believe  that  fo 
expert  a  naturalift  as  Buffon  could  be 
miftaken  in  what  he  aflerts  to  have 
feen  fuch  a  repeated  number  of  times, 
that  I  might  fatisfy  myfelf  ftill  fur¬ 
ther,  I  infufed  feveral  fmall  quanti¬ 
ties  of  pepper  into  feveral  phials  of 
water,  fome  of  which  were  full, 
others  half  full,  and  fome  again  one 
third  full;  yet  no  animalcula  could 
ever  be  difcovered  in  any  of  them,  nor 
any  thing  that  had  any  motion,  but 
what  was  irnprefled  upon  it  ab  extra. 

Thefe  phials  were  kept  clofely  cork¬ 
ed  two  months :  on  opening  them, 

I  2  and 
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and  keeping  them  a  week  longer, 

fome  animalcula  were  generated  in 
them. 

t 

EXPERIMENT  XXXVIII. 

I  next  tried  the  jelly  which  came 
from  feveral  forts  of  roafted  meat, 
which,  when  I  left  it  in  the  open  air, 
never  failed  to  be  crowded,  in  a  few 
days,  with  animalcula ;  but,  when¬ 
ever  it  was  clofely  fhut  up  in  phials, 
whether  they  were  full,  half  full,  or 
in  any  degree  from  that  downwards, 
none  could  ever  be  obferved  in  it,  by 
the  fevered  fcrutiny,  though  fome  of 
the  phials  were  kept  feveral  months. 

In  this  fruitlefs  enquiry,  as  I  had 
never  been  able  to  detecR  thefe  felf- 
nioving  particles,  or  corps  organiques 
•vlvantes,  fo  frequently  feen  both  by 
Buffon*  and  Needham  f,  I  fliould 
have  fufpetfted  the  goodnefs  of  my 
glalTes,  had  I  not  compared  them  with 
feveral  others,  and  found  them  among 

^  BufFon  Hijloire  Naiurelle. 

.  t  Needham  Ohfervat.  avec  le  Mhrofcope, 

the 
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the  bell ;  and  had  I  not  alfo  been  al¬ 
ways  able  eafily  to  difcover  the  ani-- 
malcula  m  every  one  of  thofe  mix-, 
tures  that  were  expofcd  to  the  air, 
even  with  the  fmalieft  magnifier  I 
had. 

For  thefe  reafons,  though  I  am  not 
willing  to  differ  from  fo  expert  obfer-^ 
vators  as  Buffon  and  Needham,  yet  I 
cannot  help  thinking,  that  there  muft 
have  been  either  fome  deceptio  or 

inaccuracy  in  the  experiments  them- 
felves.  If,  for  inftance,  the  bottles 
made  ufe  of  were  not  fo  exactly  cork¬ 
ed,  as  that  no  poffible  communication 
could  exift  between  their  contents  and 
the  atmofphere,  either  the  ova  of  ani- 
malcula,  which  in  the  fummer  are 
every  where  floating  about,  might  get 
into  them  and  fo  be  hatched,  or,  if 
thefe  ova  were  previoufly  contained  in 
the  ingredients  before  they  were  put 
into  the  bottles,  they  would  in  this 
cafe  alfo  be  hatched,  provided  any  in- 

tercourfe  was  left  between  the  con- 

/ 

tents  of  the  bottles  and  the  circulat¬ 
ing  air,  either  by  their  not  being  fuf- 

I  3  fipiently 
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ficiently  corked,  or  by  fmall  rents  ex-^ 
ifting  in  them. 

Needham,  in  order  to  obviate,  as 
he  thought,  the  poffibility  6f  animal- 
cula  or  their  ova  exifting  in  the  Hr 
quors  upon  which  he  experimented, 
took  the  droppings  of  feveral  forts  of 
roafted  meat,  in  which  he  was  fure 
that  the  fire  had  defiroyed  all  the  feeds 
of  life,  and  infufed  them  for  fome 
days  in  water,  clofely  fhut  up  in  fmall  • 
phials,  and  yet  found  animalcula  ge¬ 
nerated  in  all  of  them.  But  even  this 
experiment  is  far  from  being  conclu- 
five ;  for  it  appears  from  his  own 
words  *,  that  he  did  not  make  ufe  of 
thefe  droppings  till  after  they  had  > 
turned  to  a  jelly,  which  mull  necef- 
farily  have  been  in  a  place  removed 
from  the  fire,  and  probably  in  the 
open  air.  Now,  as  I  have  obferved 
above,  it  'fgems  almofl  evident  that 
in  the  fummer  the  feeds  of  animal¬ 
cula  are  every  w'here  floating  about  in 

*  Ayant  done  pris  de  la  gelee  de  veau  &  d'autres 
yiandes  griilecs  &  fpties.  Need.  Obfervat,  avec  k 
Microfeope, 
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the  air,  and  continually  depofited 
upon  all  things  around  us,  though 
they  are  never  hatched  but  when  they 
happen  ft  alight  upon  a  proper  nidus : 
it  is  therefore  highly  probable  that 
thefe  jellies,  before  they  wei^e  fliut  up 
by  Needham,  had  received  a  number 
of  the  ova  of  animalcula  in  this  man¬ 
ner,  during  the  time  that  they  were 
cooling  ;  which  ova  might,  by  an  ex¬ 
tremely  fmall  communication  with 
the  circulating  air,  be  afterwards 
hatched  into  animalcula  ;  or,  if  the 
phials  into  which  thefe  jellies  were 
put,  were  not  carefully  and  immedi¬ 
ately  wafhed  with  boiling  water,  be¬ 
fore  the  liquors  intended  to  be  experi¬ 
mented  upon  were  put  into  them, 
then  the  bottles  themfelves  would  con¬ 
tain  the  feeds  of  animalcula.  But, 
even  allowing  any  of  thefe  to  have 
been  the  cafe,  fome  fmall  intercourfe 
with  the  external  air.  appears,  from 
feveral  of  the  above  experiments,  to 
have  been  eflentially  neceffary,  not 
only  to  the  receiving  at  firft,  but  alfo 
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to  the  continuation  of  the  living  prin¬ 
ciple. 

It  may  be  objefted  here,  that  the 
animalcula  in  femme  mafculiko  fcemt- 
nino  feem  not  to  be  generated  from 
the  ova  of  animalcula  taken  in  with 
our  food,  and  are  alfo  fo  clofely  fliut 
up  ill  the  ^efciilde  feminales^  that  they 
can  hardly  receive  any  air,  and  yet 
'  their  exiftence  has  never  been  denied. 
Whether  the  original  feeds  of  thefe 
animalcula  enter  into  our  bodies  from 
without,  or  are  generated  within  us, 
is,  what  we  are  as  yet,  and  perhaps 
ever  will  remain  ignorant  of.  But  it 
appears  from  experiments,  that  there 
is  a  coiifiderable  quantity  of  elaftic  air 
in  every  part  of  a  living  animal  f ; 
and  it  does  not  feem  inconfiftent  with 
reafon,  that  the  animal  fluids,  in 
which  animalcula*  are  generated, 
fliould  communicate  fome  of  their  air 
to  thefe  animalcula  as  a  kind  of  pa- 

^  Both  Buffon  and  Needham  fuppofe  a  female  as  well 
2IS  a  rrjjjile  femen,  becaufe  they  found  the  fame  animal¬ 
cula  exifting  in  each  of  them. 

I  Hole’s,  ^tai,  exper. 
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bulurn  to  their  exiftence  ;  at  leaft,  I 
think  we  may  fiippofe,  that  a  circulat¬ 
ing  or  moving  fluid  can  communicate 
this  air  iftore  effe6lually  to  its  inhabit¬ 
ants,  than  a  ftagnating  one,  wliofe 
motion  is  almoft  entirely  flopped  by 
being  £hut  up  in  a  phial,  and  which, 
perhaps  too,  contains  lefs  of  this  elaftic 
air  in  its  compofition. 

Having  by  the  preceding  experi¬ 
ments  fully  proved,  that  animalcula 
cannot  be  generated,  nor  exift  without 
fome  communication  v/ith  the  open 
air,  I  now  went  on,  to  make  fome 
trials,  with  a  view  to  difcover  by  what 
things  thofc  already  exifting  were 
moft  eaflly  deftroyed.  But,  before  I 
relate  thefe  trials,  I  think  it  neceflary 
to  obferve,  that  any  thing  which  kil¬ 
led  the  animalcula  generated  in  one 
animal  or  vegetable  infuflon,  killed 
thofe  alfo  generated  in  any  other  with 
the  fame  eafe  ;  and  any  thing  which 
did  not  kill  thofe  generated  in  any  one 
animal  or  vegetable  infuflon,  never 
killed  thofe  generated  in  any  other : 
fo  that  it  would  appear,  though 

thefe 
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thefeanimalcula  feem  to  be  of  different 
genera  and  fpecies,  that  the  fame 
'  things  are  noxious  or  falutary  to  the 
whole  of  them  *.  * 

EXPERIMENT  XXXIX. 

I  filled  the  concave  glafs  of  my  mi- 
crofcope,  which  held  about  a  tea- 
fpoonful,  with  an  infufion  of  feveral 
different  plants,  crouded  with  animal- 
cula,  and  put  into  it  one  grain  of  the 
powder  of  Peruvian  bark.  As  foon  as 
the  bark  fubfided,  I  faw  the  animal- 
cula,  very  diftindlly,  running  about 
as  brifkly  as  before  ;  in  about  ten  mi¬ 
nutes  their  motion  became  more  lan¬ 
guid,  and  in  lefs  than  a  quarter  of  an 
hour  they  were  all  dead.  I  then  put  five 
grains  of  bark  into  two  ounces  of  this 
infufion.  Five  minutes  after  I  examined 
fome  of  it,  and  found  the  animalcula 
moving  about  flowly :  twenty  minutes 

*  The  author  does  not  mean  here  to  affirm,  that  any 
thing  which  does  not  kill  the  animalcula  generated  in  one 
animal  or  vegetable  fubllance,  cannot  poffibly  kill  thofe 
generated  in  another,  but  only  that  it  happened  fo  in 
all  the  trials  he  made. 
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after,  they  were  all  dead.  This  li¬ 
quor  was  then  fet  in  the  open  air, 
and,  after  having  Hood  about  three 
weeks,  fv^as  again  examined,  and  a 
numerous  brood  of  animalcula  again 
found  in  it,  though  not  quite  fo  many 
as  before. 

EXPERIMENT  XL. 

The  concave  glafs  of  the  microfcope 
was  again  filled  with  an  infufion  of 
the  fame  plants  :  an  almoft  impercep¬ 
tible  bit  of  corrofive  fublimate  was 
dropped  into  it ;  but,  though  the  focus 
of  the  glafs  had  previoufly  been  ad- 
jufted  to  the  animalcula,  before  I 
could  bring  my  eye  to  aproperdiftance, 
fo  as  to  fee  through  it,  they  were  all 
dead. 

Calomel  was  tried  next,  and  gene¬ 
rally  killed  the  animalcula  in  about 
feven  or  eight  minutes ;  but  crude 
mercury  never  had  the  fmalleft  eife<5l 
ppon  them. 
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EXPERIMENT  XLI. 

V 

Camphor,  being  tried  fev^’^al  times, 
always  killed  them  in  lefs  than  five 
minutes,  though  an  extremely  fmall 
portion  of  it  can  only  be  difiblved  in 
any  watery  menftruum. 

EXPERIMENT  XLII. 

Common  fea  fait,  in  the  quantity  of 
a  grain,  to  the  full  of  my  concave 
glafs  of  the  infufion,  killed  them  in 
lefs  than  two  minutes;  if  the  pro¬ 
portion  of  the  fait  was  greater,  it 
killed  them  almoft  inftantaneoufly 

All  the  other  faline  fubftances  which 

% 

I  tried,  deftroyed  them  fooner  or  later, 
according  to  the  different  ftrength  of 
thefe  fubftances.  • 

EXPERIMENT  XLIII. 

Sulphur  killed  them,  but  flowly,  and 
fometimes  not  in  lefs  than  a  quarter 
of  an  hour.  This  I  fufpecRed  was 

*  Needham  alfo  found  that  fea  fait  deftroyed  aniinal- 
CuU> 
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owing  to  its  being  almoft  inclillbluble 
in  cold  water,  while  in  its  pure  and 
unmixed  Hate ;  and  I  was  confirmed 
in  this  o|^nion,  by  making  trial  of  a 
folution  of  hepar  fulphuris,  which 
generally  killed  them  in  two  or  three 
minutes. 

EXPERIMENT  XLIV. 

A  few  drops  of  oil  being  put  into 
a  phial  of  water,  which  contained  a 
number  of  animalcula,  and  the  phial 
agitated  a  little,  fo  as  to  mix  the  oil 
and  water  imperfectly  together ;  on 
examining  it  the  animalcula  were  aif 
dead.  A  fmall  phial  being  alfo  filled 
nearly  full  of  water,  which  was 
crowded  with  animalcula,  and  a  little 
oil  poured  on  the  top  of  this  water ; 
after  it  had  flood  a  night,  the  animah 
cuia  were  all  dead.  In  this  cafe,  the 
oil  appears  to  have  operated  by  ex¬ 
cluding  the  circulating  air,  in  the 
fame  manner  as  a  cork  would  have 
’  done. 
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EXPERIMENT  XLV. 

Solutions  of  Irifh  and  Caftile  foap 
were  next  tried.  All  of  theili  deftroy- 
ed  the  animalcula  in  times  propor¬ 
tioned  to  their  different  ftrengths. 

EXPERIMENT  XLVI, 

Of  all  the  different  things  which  I 
tried  for  the  deflruftion  of  thefe  ani¬ 
malcula,  lime-water  feemed  to  have  the 
moft  inftantaneous  effedt.’  One  fingle 
drop  of  it  let  fall,  by  the  help  of  an 
afliflant,  into  the  concave  glafs,  while 
I  beheld  them  moving  brifkly  about, 
transfixed  them  in  a  moment,  and 
made  them  fall  motionlefs  to  the  bot¬ 
tom  ;  and  this  always  happened  as 
often  as  I  tried  the  experiment. 

EXPERIMENT  XLVII. 

I 

I  put  about  a  fcruple  of  Rappee 
fnuff  into  a  fmall  gallypot,  along  with 
an  infufion  which  was  crowded  with 
animalcula  :  after  it  had  flood  a  night, 
it  was  examined,  and  the  animalcula 
found  as  brifk  and  lively  as  before. 

6  From 
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From  this  time,  it  was  examined 
every  day,  for  about  a  week ;  but  no 
change  could  be  obferved  to  have  hap¬ 
pened  to  Aem.  A  drachm  of  tobacco 
was  then  cut  down,  and  put  into  an¬ 
other  infufion  which  was  full  of 
animalcula ;  in  this  mixture  alfo  they 
lived,  and  feemed  briik  till  it  was  al- 
moft  wholly  evaporated. 

Tobacco  has  generally  been  fup- 
pofed  to  deftroy  all  infefts  ;  it  would 
therefore  feem  that  animalcula  are 
not  of  the  fame  nature  with  infects, 
as  they  can  live  in  it  with  impunity. 

There  are,  doubtlefs,  a  variety  of 
other  things,  befides  thefe  I  have 
mentioned,  which  would  deftroy  the 
animalcula  bred  in  putrid  infufion s  ; 
but  as  the  deftroying  them  in  this 
manner  can  hardly  lead  to  any  ufefui 
inference  in  the  healing  art,  I  fliaii 
not  profecute  it  any  further ;  nor 
fhould  I  have  faid  fo  much  concerning 
it,  had  not  curiofity  drawn  me  on. 
from  one  trial  to  another,  till  I  had 
made  all  thofe  I  have  now  related. 
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I  fllould  now  proceed  to  draw  a  feW 
of  the  inferences  which  more  obvi- 
oufly  refult  from  an  examination  of 
the  above  experiments.  But^  before  I 
enter  upon  that  fubjeft,  it  will,  I 
hope,  not  be  deemed  foreign  to  my 
purpofe,  to  make  a  few  obfervations 
upon  fome  of  the  arguments  and 
proofs  employed  by  thofe  gentlemen 
who  make  animalcula  the  caufe  of 
putrefadlion. 

■Here  1  fliould  naturally  begin  with 
Kircher,  the  founder  of  this  dodlrine  ; 
but,  as  his  arguments  and  proofs, 
though  ingenious  at  the  time  they  ap¬ 
peared  in  the  world,  have  moft  of 
them  been  already  exploded  in  thefe 
latter  times,  when  we  have  become 
more  intimately  acquainted  with  na¬ 
tural  hiilory,  and  have  a  fyftem  of 
philofophy  better  eftabliflied  by  expe¬ 
riments.  I  fliall  only  mention  a  few  of 
them  ^  and  am  perfuaded,  that  to 
mention  them,  will  be  fully  fufficient 
to  fhew  that  they  are  not  of  confe- 
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queiice  enough  to  deferve  any  ferious 
examination. 

His  firft  reafon,  why  he  thinks  ani- 
malcula  aje  the  caufe  of  putrid  dif~ 
eafes,  is,  becaufe  he  had  feen  not  only 
all  kinds  of  infedls,  but  likewife  va¬ 
rious  monfters  of  the  venomous  kind, 
generated  in  the  interior  parts  of  the 
earth:  sd,  Becaufe  water  inclofed  in 
a  veffel,  and  expofed  to  the  fun,  was 
found  to  have  bred  animalcula  ;  and 
becaufe  worms  are  generated  in  the 
human  ftomach  and  bowels  :  3d5  Be¬ 
caufe,  according  to  him,  there  is  no 
fpecies  of  plant  v/hich  does  not  gene¬ 
rate  a  worm  peculiar  to  itfelf,  when 
it  becomes  mouldy :  4tli,  Becaufe  the 
dead  earcalTes  of  animals  have  a  worn 
derful  pov^rer  of  producing  worms  : 

^da  aqua  per  ^aporem  elevata^  aer^ 
grando^  nix^  ^oermibus  fcatent :  6to^  ^ia 
nullum  livens  ali  poteji  nift  ex  its  rehus^  qu^ 

quandoque 

^  Here  I  beg  leave  to  obferve,  that  this  happens  only 
in  certain  degrees  of  heat  and  moifture,  and  when  fuch 
fnbftances  have  fome  communication  with  the  atmo^- 
Sphere,  appears  by  the^27th  expefim^nt^  and  fome 
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qiiandoqiie  wta  imhutce  fiierint ;  ita  nullu'm 
quoque  corrumpi  potejl^  niji  cx  iis  rebus  quce 
quandoque  vitam  habuerint, 

I  lliall  now  juft  mention  one  or  two 
of  his  experiments,  by  ^hkh  the 
reader  w-ill  fee,  how  a  perfon,  fond  of 
an  hypothefis,  will  often  torture  fails, 
in  order  to  make  them  quadrate  with 
it.  In  his  firft  experiment,  he  fays, 
that  if  you  leave  a  piece  of  flefh,  expo- 
fed  for  a  night  to  the  moifture  of  the 
moon,  and  examine  it  with  a  micro- 
fcope  next  morning,  you  will  find  it 
to  have  degenerated,  by  the  influence 
of  that  planet,  into  an  innumerable 
quantity  of  putrid  worms. 

In  his  fecond  experiment,  he  fays,  if 
a  ferpent  be  cut  into  fmall  parts,  put 
into  rain  v/ater,  expofed  for  fome 
days  to  the  fun,  and  then  buried  24 

other  trials  of  a  fimilar  nature  which  I  have  fince  made, 
one  of  which  is  as  follows :  I  buried  a  pound  of  frefli:  beef 
in  a  pot  of  earth,  which  I  crammed  hard  around  it  as 
I  could  ;  when  it  had  lain  three  weeks,  I  took  it  out, 
and  found  its  texture  almod  totally  dilTolved,  its  fmell 
extremely  offenfive,  but  could  difcover  no  animalcula 
upon  it,  though  it  was  in  the  middle,  of  fammer. 

hours 
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feours  ill  the  earth,  a  great  number  of 
little  ferpents  will  be  difcovered  in  it 
by  the  microfcope.  I  muft  beg  leave 
here  to  gbferve,  that  this  experiment 
proves  no  more,  than  that  every  ani¬ 
mal-  fubftance,  macerated  in  water, 
produces  animalcula  when  expofed  to 
the  air ;  but  that  thofe  have  any  re- 
fembiance  to  that  animal  from  whofe 
flefh  they  were  generated,  feems 
rather  fabulous  ;  though  not  long  ago 
it  was  an  opinion,  that  not  only  ani¬ 
mal  infulions  produced  animals  like 
thofe  whofe  flefh  was  infufed,  but 
that  vegetable  infuflons  alfo  often  pro¬ 
duced  falts  which  fhot  into  chryftals 
refembling  the  plants  from  which 
thefe  falts  were  obtained  *.  Several 
animals  indeed  have  a  power  of  re¬ 
producing  certain  parts  of  their  bodies 
when  taken  away,  and,  being  divided 
into  various  parts,  they  have  a  power 
alfo  of  producing  intire  and  perfedt 
animals  from  thefe  fedlions  of  their 
bodies }  but,  in  fuch  cafes,  the  life  of 

.  ■*  Vid,  Boyle. 
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none  of  thefe  feftions  miift  be  de 
ftroyed 

The.  reft  of  his  experiments  I  fliall 
not  take  the  trouble  to  examine :  they 
are  all  nearly  of  the  fame  nature  with 
thofe  I  have  already  related,  and  tend 
to  prove  nothing  more,  than  that  ani- 
malcula  are  frequently  generated  in 
almoft  all  putrid  fubftances ;  which  is 
a  fail,  although  well  eftabliflied,  yet 
widely  different  from  their  being  the 
caufe  of  putrefa6lion  ;  for,  whatever 
is  the  caufe  of  any  effedl,  muft  necef- 
farily  and  indifpenfibly  exift  before 
that  effedt  can  be  produced.  Now  I 
have  lliewn  above,  that  putrefadtion 
can  exift,  with  ail  its  ufual  phenomena 
and  efiecfts,  without  animalcula; 
therefore  they  cannot  reafonably  be 
fuppofed  to  be  the  caufe  of  it. 

The  celebrated  Linnaeus,  who,  by 
his  ingenuity  and  labour,  has  not 
only  methodifed  natural  hiftory,  but 
alfo  enriched  it  with  obfervations,  has 
iikewife  favoured  the  doftrine  of  ani- 

Spallenzani  on  animal  reprod unions. 
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malcula  being  the  caufe  of  putrid 
difeafes.  It  is  with  deference  that  I 
oppofe  my  opinionuo  that  of  a  perfon 
fo  deferfcdly  famous  over  all  the 
learned  world  ;  which  indeed  I  fhould 
not  have  done^  had  I  not  been  doubt¬ 
ful,  whether  all  the  arguments  and 
facds  which  he  has  advanced  in  fa¬ 
vour  of  his  hypothefis  are  fufficient 
to  put  it  beyond  doubt.  Although 
animalcula  be  difcovered  lurking 
near  the  fides  of  the  puftules  in  the 
itch  ;  although  the  itch  be  genera  ily 
cured  by  fuch  things  as  are  deftruc- 
tive  to  animalcula  ;  does  it  from 
thence  naturally  follow,  that  animal* 
cula  are  the  caufe  of  the  itch  ? 

The  following  reafons,  I  prefume, 
make  it  extremely  doubtful.  Firft, 
Oil,  fo  far  as  I  have  hitherto  tried  it 
myfelf,  or  can  depend  on  the  teftimo- 
ny  of  others,  kills  all  kinds  of  ani¬ 
malcula  ;  but  oil  rather  feems  to  ex- 
afperate  than  alleviate  the  fymptoms 
of  the  itch,  which  it  ought  not  to  do 
by  the  hypothefis,  feeing  it  is  noxious 
to  animalcula. 
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Second,  Solutions  of  Irilli  or  Caftile 
foap  deftroy  all  kinds  of  animalcula, 
either  bred  in  putrid  fluids  or  folids  5 
thefe  fliould  therefore  be  a^^.cure  for 
the  itch  ;  but  experience  teaches  that 
they  have  no  fuch  power. 

Third,  As  all  the  exanthematous 
difeafes  are  fuppofed  by  Linnaeus  to 
arife  from  animalcula,  and  as  mufk 
is  reckoned  by  him  an  elFedlual  pre- 
fervative  againft  thefe  difeafes,  it 
fliould  therefore  follow,  that  mufk 
fliould  be  deftruftive  to  thefe  animal¬ 
cula,  or,  at  leaft,  hinder  their  gene¬ 
ration  ;  but  it  neither  does  the  one 
nor  the  other :  for  I  mixed  mulk,  in 
various  quantities,  with  feveral  fluids 
which  contained  animalcula,  but 
never  could  obferve  that  it  deftroyed 
any  of  them ;  and  fmall  quantities  of 
it  put  into  water  always  generated  an 
amazing  number  of  them  in  a  few 
days. 

This  reafoning  will  extend  equally 
to  all  the  putrid,  exanthematous,  and 
other  cutaneous  difqrders.  For,  if  they 
all  depend  oh  the  fame  caufe,  viz. 

ani- 
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animalcula,  they  muft  all  neceJTarily 
yield  to  the  fame  method  of  cure : 
and  therefore,  in  fuch  cafes,  whatever 
kills  animalcula  muft  be  a  fpecific, 
fuch  as  fnercury  lime-water,  ful- 
phur,  oil,  foap,  and  a  variety  of  other 
things  ;  but  this  does  not  happen  in 
practice ;  therefore  the  hypothelis  can¬ 
not  be  right. 

But  further :  though  Linnaeus  fup- 
pofes  this  hypothelis  to  be  the  moft 
probable  of  all  thofe  that  have  hither¬ 
to  appeared,  yet  he  does  not  fay,  that 
he  himfelf  has  feen  the  animalcula 
which  are  the  caufe  of,  and  exift  in 
putrid  exanthematous  eruptions  f : 
and  indeed,  if  we  were  moft  indubi¬ 
tably  certain,  that  the  gentlemen, 
whom  he  has  quoted  as  the  difcover- 
ers  of  them,  had  made  their  obferva- 
tions  without  any  poliibility  of  being 
deceived,  which  I  am  far  from  think¬ 
ing  to  have  been  the  cafe ;  yet,  if  they 

*  See  the  foregoing  experimenfs, 
f  Vidit  ilia  (fcil.  animalcula)  in  morbillis  Langius;  in 
pefte  Kircherus ;  in  fyphilitide  (limacum  fimilia)  Haupt- 
mannus ;  in  petechiis  Siglerius ;  in  variolis  Lufitanus  Sc 
Procellus.  Jmo^niiai,  Academ.  tom,  v,  p.  94. 
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ivere  only  feen  in  a  few  extraordinary 
cafes,  thefe  will  make  but  little  to¬ 
wards  afcertaining.the  hyporhefis;  for^ 
before  we  can  fix  upon  anw  thing  as 
the  efficient  caufe  of  an  effect,  it  mull 
iiot  be  occafioiially,  but  conftantly 
prefent  whenever  that  effeft  is  pro¬ 
duced.  But  I  think  I  am  pretty  cer¬ 
tain,  that,  although  animalcula  may 
fometimes  be  found  in  exanthema¬ 
tous  eruptions,  and  dyfenteric  ftools, 
they  are  far  from  being  common  in 
either ;  and  therefore,  all  that  can  be 
fairly  inferred  from  their  prefence,  is, 
that  tiiey  are  fometimes  an  accidental 
fymptom  in  thefe  diforders. 

In  looking  over  the  hifiory  of  difi 
eafes,  one  will  find  a  great  number  of 
extraordinary  and  uncommon  fymp- 
toms,  which  have  now  and  then  at¬ 
tended  them.  But  1  know  no  attempt 
that  has  hitherto  been  made,  in  order 
to  perfiiade  mankind  that  the  caufes 
v/hich  have  once  produced  thefe 
rymptoms  muft  always  neceffarily 
exift  in  every  difeafe  where  they  have 
once  been  obferved.  It  would  there- 

fore 
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fore  feem,  that  the  fame  identical 
caufe,  which,  on  fome  extraordinary- 
occaiions,  has  produced  worms  in  dy- 
fenteric  ftools,  is  by  no  means  always 
neceffary  to  produce  the  dyfentery  it- 
felf,  as  it  can  evidently  exift  either 
with  or  without  this  fymptom. 

I  ihall  not  pretend  here  to  conlider 
every  thing  particularly  which  Lin¬ 
naeus  has  alledged  in  fupport  of  his 
hypothefis.  All  that  I  have  further  to 
obferve  is,  that  he  feems  to  think  the 
long  prefervation  of  contagion  in  flcins, 
linen,  and  other  cloaths,  and  its  being 
in  this  manner  tranfported  from  the 
moft  diftant  regions,  may  be  better 
explained  by  fuppoling  this  contagion 
to  be  the  ova  of  animalcuia,  than  by 
confidering  it  as  any  other  kind  of 
matter.  That  the  ova  of  animalcuia 
may  be  kept  long  frefh,  and  ina  ftate 
fit  for  being  hatche,d,  not  only  feems 
poffible,  but  is  alfo  conliftent  with  the 
experience  of  feveral  authors  *:  but  I 
can  hardly  think  that  even  this  affords 

*  Mead  01'  the  plague.  Marc.  Anton.  Plenciz. 
Baker's  inictofcope  made  eafy. 
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any  proof  of  their  being  the  caufe  of 
contagion,  as  we  have  many  other 
things  in  nature  which  will  alfo  keep 
long,  and  ftill  continue  in  f^^.ch  a  ftate 
that  they  will  aft  almoft  in  the  fame 
manner  as  when  recent.  Of  this  kind 
is  yell,  and  many  more  which  might 
be  mentioned.  But  I  fhall  finiih  what 
I  have  further  to  obferve  concerning 
the  arguments  which  have  been  ufed 
in  fupport  of  the  animalcular  hypO“ 
thefis,  with  a  few  ftriftures  on  fome 
parts  of  the  TraBatus  de  Contagio  of 
Marc.  Anton.  Plenciz. 

This  author  has  carried  his  ideas  of 
contagion,  by  means  of  animalcula, 
and  their  ova,  much  farther  than  any 
other  that  I  know  of;  and  has  even 
gone  the  length  of  affirming,  that 
every  animal  and  vegetable  fubftance,  ' 
in  every  part  of  its  compofition,  ne- 
ceffarily  contains  either  animalcula 
or  their  ova  ;  and  that  either  of  them, 
when  they  meet  with  a  proper  nidus 
and  pabulum,  are  multiplied  almoft 
ad  infinitum^  and  fo  produce  putrefac¬ 
tive  exanthematous  diforders. 

As 
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As  a  corroborating  proof  of  this 
affertion,  lie  cites  the  authority  of 
BufFon,  who  I  fuppofe  was  led  into 
that  opinion  by  Ibme  of  his  experi- 
riments,  ^hich  I  have  already  men¬ 
tioned;  and  alfo  an  experiment  of 
Lancifis,  where  he  fays,  that  ani- 
malcula  were  plentifully  generated  in 
a  phial  that  was  filled  with  nut  water, 
and  hermetically  fealed.  I  have  al¬ 
ready  obferved,  that  I  doubted  fome 
inaccuracy  had  taken  place  in  the  ex¬ 
periments  of  BufFon,  and  muft  do  the 
fame  with  regard  to  this  of  Lancifis, 
as  I  am  pretty  well  convinced,  from 
repeated  trials  of  the '  fame  nature, 
that  no  animalcula  are  generated  in  a 
phial  that  is  well  corked,  whether  it 
contain  nut  water,  or  any  other  mix¬ 
ture  ;  and  far  lefs  will  they  be  gene¬ 
rated  in  one  that  is  hermetically  feal¬ 
ed. 

He  thinks  he  is  certain  alfo,  that 
animalcula  exift  in  all  kinds  of  pus  ex¬ 
creted  from  the  human  body,  though 
he  does  not  fay  that  he  has  examined 
this  matter,  and  feen  them  there  him- 
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felf.  But  I  cannot  help  doubting  of 
the  truth  of  this  likewife,  as.  I  have 
repeatedly  examined  pus  from  various 
fores,  and  feldom  found  ^.nimalcula 
in  it ;  but,  when  I  did  find  them,  they 
v/ere  always  large  enough  to  be  vifible 
by  one  of  the  middling  fort  of  magni¬ 
fiers  ;  fo  that  I  can  hardly  doubt,  if 
they  had  exifted  in  every  quantity  of 
pus  which  I  examined,  but  I  mufl: 
have  detedted  them  either  by  one  of 
thefe  glafles,  or  by  the  finer  ones. 

Me  allows,  that  animalcula  may  ex- 
ift  without  putrefadlion ;  but  denies 
that  putrcfadlion  can  exift  without 
animalcula  This  laft  aflertion  is, 
however,  proved  to  be  erroneous,  by 
feveral  of  the  preceding  experiments  | 
and  this  proof  is  one  of  the  ftrongeft 
arguments  which  can  poffibly  be 
brought  againft  the  animalcular  hy- 
pothefis. 

His  method  of  accounting  for  the 
fmell  of  putrid  fubftances  is,  by  fup- 

^  Sed  hoc  adverfariis  noflris  concedere  non  poOumus, 
quod  putredo  abfque  tali  materia  animata  efle  poffit. 
^'ra£U  ds  Contagio, 
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poling  it  to  arife  from  the  excrement 
of  animalcula  This  foetid  fmell, 
he  fays,  takes  place  in  all  putrid  bo¬ 
dies,  except  wood.  But  wood,  by  his 
own  confellion,  as  well  as  by  the  te- 
ftimony  of  feveral  others,  is  fully  as 
much-  crouded  with  animalcula,  when 
putrid,  as  any  other  fubftance  f. 
Therefore,  by  the  hypothelis,  putrid 
wood  ought  to  fmell  as  foetid  as  any 
other  putrid  body  ;  but  it  does  not ; 
therefore  the  hypothelis  mull  be 
wrong,  or  the  wood  animalcula  mull 
void  no  excrement,  or  their  excre¬ 
ment  mull  have  no  fmell.  That  they 
fliould  void  none,  is  hardly  conlillent 
with  the  laws  of  animal  life,  fo  far  as 
we  are  acquainted  with  them ;  that  it 
fhould  not  fmell  foetid,  if  that  of 
other  animals  in  putrid  fubllances 
fmell  fo,  is  hardly  to  be  credited  or 
accounted  for. 

Our  author  feems  much  at  a  lofs 
flow  to  extricate  himfelf  when  he 

*  Et  quod  ab  his  experimenfis,  fluida  quas  putrefcunt, 
turbida  foetida  reddantur.  Idem  Tra£i>  de  Contagio, 

f  Lewenh.  in  epift.  ii.  ad  Domin.  Herman,  Van 
Zoele,  Ray’s  Wifdom  of  God  in  the  Creation. 
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c6mes  to  conlider  the  objedlion  by 
which  k  is  alledged,  that  animalcula 
are  the  effedl,  and  not  the  caufe  of 
putrefadtioii.  AJi  quipertina^iter  contra-- 
ri(C  (  inquit )  adhtcrCnt  fententicei  aliud  in  hu 
jain  adduSiis  argumentis  non  inveniwit  effu- 
giiim  qiiam  quod  dicant ^  vermiculos  illos,  qui 
in  rebus  putridis  obfervantur^  ejfe  effedium 
putredinis^  non  vero  ipfam  putredinems 
adeoque  putredo  debeat  eJfe  aliquid  aliud,  ^ 
ab  alio  principio  dependere,  Veruni  quale 
illud  principium  fit,  in  qua  *vcro  putredo 
conjifiiat,  non  detenninatur,.  neque  determi- 
nari  p(fifiit ;  nam  fuperius  jam  ojlendimus,.  in 
illis  quds  ad^erfarii  afferunt,  ‘veram  naturam 
putredinis  conjiitui  non  poJfie\  igitur  nihil 
fuperejl  nifit  materia  qudcdam  animat  a,  per 
quam  putredo  conjlituitur.  This  pailage 
affords  a  view  of  an  argument  of  the 
ftrangeft  nature  I  ever  met  with.  To 
fay^  that  becaufe  putrefadlion,  or  be- 
caufe  any  one  thing  you  pleafe,  does 
not  confift  of  this,  or  of  that,  there  is 
therefore  nothing  elfe  in  the  creation 
left  for  it  to  confift  of,  is  by  no  means 
talking  like  a  philofopher ;  who, 
if  he  has  made  any  proficiency  in  that 
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fcience,  muft  be  confcious  how  fmall 
a  portion  of  the  works  of  the  great  au¬ 
thor  of  nature  fall  within  the  limited 
fpan  of  his  knowledge. 

Upon  tile  whole,  this  author  feems 
to  have  been  a  little  too  fond  of  his 
hypothecs  ;  and,  in  order  to  prove  it, 
has  laid  hold  of,  and  adapted  to  his 
purpofe,  every  thing  he  could  meet 
with,  that  had  the  fmalleft  relation  to 
the  exiftence  of  animalcula  in  putrid 
fubftances,  but  has  not  advanced  one 
fingle  experiment  of  his  own  ;  relying 
wholly  on  the  obfervations  and  rela¬ 
tions  of  others,  with  regard  to  which 
he  has  been  abundantly  credulous. 

Having  now,  I  flatter  myfelf,  fliewn 
the  infufficiency  of  fome  of  the  lead¬ 
ing  arguments  made  ufe  of  by  thofe 
gentlemen  who  favour  the  opinion 
of  animalcula  being  the  caufe  of  pu- 
trefatilion,  I  fhall  proceed  to  draw  a 
few  more  concluflons  from  the  above 
experiments,  and  to  give  a  fummary 
view  of  what  has  already  been  faid  in 
this  chapter. 
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By  the  and  25tli  experiments  it 
appears  plain,  that  putrefadlion  can 
take  place,  either  in  an  animal  or  vege¬ 
table  body,  without  producing  any 
animalcula  Whence  it  follows,  that 
if,  ill  any  fingle  cafe  or  circumftance, 
it  can  exift  without  them,  they  are  not 
the  efficient  caufe  of  it ;  but  they  are 
fo  far  from  being  the  efficient  caufe 
of  putrefaftion,  that  a  piece  of  filk, 
or  cloth  f ,  tied  over  the  putrefying 
fubfcancc,  is  only  required  to  keep 
them  from  being  generated  in  it. 

By  the  27th  experiment  it  appears, 
that  though  the  ova  of  animalcula  ex- 
ift  in  any  folid  or  fluid,  yet  they^  can¬ 
not  be  hatched  without  the  affiftance 
of  the  external  air ;  and  that  even  a 
pretty  large  quantity  of  inclofed  air  is 
infufficient  for  this  purpofe,  farther 
appears,  from  fubfequent  trials,  as 
mentioned  in  the  fame  experiment. 

It  would  feem,  however,  that  an 
exceeding  fmall  quantity  of  frefli  cir- 

^  Marc.  Anton.  Plenciz.  in  his  Tra^atus  ds  Contcgta^ 
^xprefsly  denies  this. 

Spe^ack  de  la  Nature^  tom,  i.  p,  15. 
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culating  air  is  fufficient  to  allow  a  vi-^ 
vifying  principle  to  be  communicated 
to  thefe  ova  ;  for  animalcula  were 
plentifully  generated  in  a  fmall  quan¬ 
tity  of  Le^ntodon  and  water,  in  the 
fame  large  bottle  with  which  I  had 
experimented  before,  when,  inftead 
of  being  clofely  corked,  a  piece  of  to- 
bacco-pipe-flopper  was  introduced 
through  the  middle  of  the  cork,  fo 
as  to  open  a  fmall  communication 
with  the  external  air  t  from  which 
I  think  we  may  fafely  infer,  that 
wherever  animalcula  exift,  whether 
in  folids  or  fluids,  their  exiftence  is  a 
proof  that  there  is  circulating  air  in 
the  place  where  they  are  found. 

Nothing  can  be  .more  natural  than 
to  conclude,  that,  if  animalcula  are 
the  caufe  of  putrefaftion,  this  proceft 
will  be  accelerated  by  bringing  a 
number  of  them  into  contadt  with  any 
putrefcible  fubftance  ;  but  by  feveral 
of  the  preceding  experiments  the  di- 
redl  contrary  happened ;  therefoi'C 
they  have  no  fuch  powei\ 
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But  further :  if  they  are  the  caufd 
of  putrefaftion,  as  the  caufe  and  the 
effedl  muft  neceffarily  co-exift  to¬ 
gether  *5  therefore  we  muft  concludes 
that  wherever  putrefaftioncxifts,  ani- 
malcula  muft  exift  alfo.  This  we 
have  already  found  not  to  be  the 
cafe  ;  but  it  will  follow  from  this 
propofition,  that,  wherever  animalcula 
exift,  putrefadlion  muft  exift  alfo.  This 
too  does  not  happen ;  for  we  have 
found,  by  the  29th  experiment,  that 
they  were  generated  as  plentifully 
where  no  ftgns  of  putrefaction  could 
be  difcovered,  as  where  it  took  place 
in  the  moft  obvious  manner. 

Nor  fliould  animalcula  only  be  co-^ 
exiftent  with  putrefaction,  but  pre¬ 
vious  to  it,  if  they  are  the  caufe  of  it  ? 
which  however  feems  not  to  be  the 
cafe  ;  for,  after  the  moft  careful  exa¬ 
mination,  I  have  always  found  the  pu¬ 
trid  fmell  at  leaft  feveral  hours 
before  I  could  obferve  any  animal¬ 
cula,  iinlefs  where  they  exifted  in  the 
ingredients  previous  to  their  running 
into  a  putrid  ftate, 
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We  have  already  feen  that  putrid 
vegetable  matter  ftrongly  preferves 
animal  fiibftances  from  putrefadlion. 
By  the  2§th  experiment  we  have  alfd 
feen  that  putrid  vegetables,  when 
they  have  finiflied  their  fermentative 
procefs,  do  not  haften  •  the  putrefac¬ 
tion  of  frelh  vegetables;  Neverthelefs 
it  would  feem,  by  the  gad  experiment; 
that  the  maggots  generated  in  putrid 
animal  matter  haftened  the  putrefac¬ 
tion  of  frefh  animal  matter.  But; 
though  the  maggots  then  made  ufe  of 
were  carefully  wafhed,  they  might 
flill  retain  fomething  of  the  putrid 
colluvies  from  which  they  were 
taken ;  or  poffibly  thofe  Of  them 
which  feemed  dead  might  have  ruii 
into  the  putrid  ftate,  and  been  the  oc- 
cafion  of  the  fmell  which  was  fup- 
■-  pofed  to  have  arifen  from  the  mutton. 
But,  fliould  we  even  allow  that  thefe 
maggots  were  the  caufe  of  this  piece 
of  mutton  becoming  putrid  fooner 
than  the  other,  even  then  it  is  not  a 
fufficient  proof  that  animalcula  are 
tlie  caufe  of  putrefadion,  as  the  mag- 
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gots  made  ufe  of  were  a  much  larger 
fpecies  of  creatures,  and  of  a  nature 
different  from  thofe  almoft  invifxble 
ones  upon  which  putrefadlif  n  is  faid 
to  depend  by  the  gentlemen  who  fa¬ 
vour  this  hypothefis. 

The  greateft  part  of  authors  who 
have  wrote  concerning  the  aniinal- 
cuia  generated  in  putrid  animal  and 
vegetable  matter,  feem  always  to 
have  conlidered  them  as  neceffarily 
exifting  there,  independent  of  circum- 
ftances.  Wei'e  this  really  the  cafe,  it 
would  be  a  ftrong  argument  in  favour 
of  the  animalcular  hypothefis ;  but, 
as  we  have  already  feen,  that,  befides 
the  animal  or  vegetable  matter  itfelf, 
the  circumflances  of  heat,  moifture, 
and  feafon  are  alfo  neceffary  towards 
their  generation,  their  exiftence  proves 
nothing.  But,  left  what  1  mean  by 
feafon  being  neceffary  towards  the 
generation  of  animalcula  ftiould  not 
be  underftood,  I  fhall  explain  it  by  re¬ 
peating  an  obfervation  already  men¬ 
tioned,  viz.  that,  at  any  of  thofe  de¬ 
grees  of  natural  heat  which  we 

generally 
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generally  have  during  the  fummeiv 
animalcula  will  be  plentifully  gene¬ 
rated  from  animal  or  vegetable  matter 
during  tl^t  feafon  ;  but  in  the  win¬ 
ter,  let  any  of  thefe  degrees  of  heat 
be  artificially  raifed,  let  animal  or 
vegetable  matter  be  placed  in  them, 
and  no  animalcula  will  be  generated 
And  indeed,  from  all  the  trials  I  have 
hitherto  made,  no  animalcula  have 
been  generated  during  this  month  (De¬ 
cember  1768)  in  the  fame  mixtures  in 
which  they  were  plentifully  generated 
lafl;  fummer,  though  1  have  tried 
every  degree  of  heat  from  50  to  80  of 
Farhenheit’s  fcale :  hence  it  appears, 
that  animalcula  are  only  an  attendant 
on  putrefadlion  for  one  part  of  the 
year  in  our  northern  climate ;  and 

^  Infufions  of  pepper,  of  Leontodon,  and  of  animal 
matter,  from  all  of  which  I  never  failed  to  obtain  ani- 
malcula  laft  fummer,  being  repeatedly  tried  this  winter,  in 
various  degrees  of  heat,  never  once  produced  any.  Since 
thefe  experiments  were  made,  I  have  been  told  by  a  gentle¬ 
man,  that  he  has  produced  them  in  hay  in  the  winter  j  and 
Mr.  Ellis,  in  the  Philofophical  Tranfadions  for  the 
year  1770,  fays,  that  he  produced  them  from  infufions  of 
potatoes.  As  I  made  my  experiments  with  ail  the  accu¬ 
racy  I  could,  the  matter  with  me  is  ftill  doubtful. 

L  3  therefore 
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therefore  cannot  be  the  caufe  of  it,  as 
it  attacks  the  living  fubje(5t  indif- 
crinainately  at  all  times  of  the  year, 
and  the  dead  one  alfo,  though  in  the 
winter  it  comes  on  more  flowly  than 
in  the  fummer. 

*  ^  •  V  i  .  --f.  4-  •». 
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C  H  A  P.  IX, 

Some  attempts  to  difcover  whether  the  hfs  of 
the  fixed  air  contained  in  bodies ^  be  the 
caufie  of  their  decompofition  and  putrefac¬ 
tion, 

The  illuftrious  Sir  Ifaac  Newton 
was  the  firft  who,  among  many 
Other  important  difcoveries;  demon- 
ftrated,  that  fixed  air  was  an  ingre¬ 
dient  in  the  compolition  of  almofl  all 
bodies. 

But  the  hints  given  by  Sir  Ifaac  on 
this  fubjeft  feem  to  have  been  but 
little  attended  to,  till  the  learned  Dr. 
Hales  further  elucidated  them,  not 
only  by  fliewing  that  fixed  air  was  a 
part  of  the  compofition  of  almofl:  every 
animal,  vegetable,  and  mineral,  but 
that  it  could  likewife  be  obtained 
from  them  in  various  manners ;  that, 
with  regard  to  gravity  and  elaflicity,  it 
had  fome  affinity  to  the  common  air 
of  the  atmofphere,  but  differed  from 
^  L  4  it 
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it  in  being  totally  unfit  for  refpira* 
tion  *. 

* 

From  the  hints  of  thefe  great  men, 
Dr.  Macbride,  in  his  late  ^ingenious 
effays,  has  endeavoured  to  iliuftrate 
the  nature  of  this  fluid  ftill  farther, 
by  a  variety  of  curious  and  judicious 
experiments  ^  by  which  he  endeavours 
to  prove,  that  it  is  the  cementing 
principle,  or  bond  of  union,  which 
connects  the  ultima  corpufcula  of  bodies 
to  one  another,  and  preferves  them 
from  running  into  a  ftate  of  decom- 
pofition  and  putrefaction,  to  which 
all  animal  and  vegetable  fubftances  ' 
have  a  natural  tendency,  and  to 
which,  according  to  him,  they  arrive 
with  more  eafe  when  divefted  of  this 
principle. 

The  experiments  and  arguments 
made  ufe  of  by  this  gentleman  in 
fupport  of  his  hypothefis  feem  fo  con-« 
clufive,  that,  fo  far  as  they  regard 
fixed  air,  1  Ihould  have  refted  on  their 
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validity,  had  not  fome  experiments 
that  I  had  made  on  the  fame  fubjeft, 
previous  to  the  reading  of  his  book, 
induced  me  to  think  the  matter  at 
leail  doi^tful.  After  I  had  read  his 
book,  I  became  doubtful  of  my  former 
experiments,  therefore  determined  to 
repeat  fome  of  them,  and  add  a  few 
more,  for  my  own  fatisfaftion,  on  a 
fubje6t  that  ftill  appeared  dark  to  me, 
Thefe  I  now  lay  before  the  public  for 
their  candid  examination,  without 
having  drawn  any  other  inferences 
than  fuch  as  I  think  naturally  refult 
from  them  ;  nothing  being  farther 
from  my  intention  than  to  cavil,  nor 
any  thing  more  difagreeable  than  to 
canvafs  the  fentiments  of  other  people, 
into  which  nothing  could  poffibly 
have  led  me  but  the  connedtion  of 
that  plan  which  I  am  obliged  to  pro- 
fecute. 
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EXPERIMENT  XLVIIL 

’  / 

On  the  24th  of  June  176^,  having 
put  a  fmall  Seville  orange  into  a 
fiieep’s  bladder,  and  fqueezed  out  as 
much  of  the  air  as  I  could,  fo  as  to 
bring  the  bladder  into  contadl  with 
the  orange  all  around  its  furface,  I 
tied  the  mouth  of  it  clofe  to  the 
orange,  and  fecured  the  fection  with 
fealing  wax.  A  fmall  turnip  was  put 
into  another  bladder,  and  fealed  up 
in  the  fame  manner.  The  bladders, 
with  their  contents,  were  then  laid 
together  in  a  warm  clofet.  The 
orange  in  about  three  weeks  was  con- 
tra<5led  to  nearly  one  half  of  its  ori¬ 
ginal  fize,  and  had  emitted  nearly 
about  as  much  fixed  air  as  it  had  loft 
in  magnitude.  The  turnip  contratfted 
fo  fall,  that  in  about  fix  or  feven  days 
it  was  reduced  nearly  to  one^fifth  part 
of  its  former  bulk ;  but  no  air  had 
blown  up  any  part  of  the  bladder 
around  it.  The  orange,  when  taken 
.  out 
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out  of  the  bladder,  though  reduced 
to  a  kind  of  pulp,  had  acquired  no  of^  ' 
fenfive  fmell ;  the  turnip  was  become 
almoft  as  hard  as  a  piece  of  horn,  and 
had  no  fmell  at  all. 

Though  nO'vifible  hole  could  be  dif- 
covered  in  any  of  the  bladders,  yet  I 
fufpefled  the  tightnefs  of  that  one 
which  contained  the  turnip  :  In  order 
therefore;  to  put  it  to  the  trial,  I  poured 
into  it  three  ounces  of  water,  tied  and 
fealed  it  as  before,  and  having  laid  it 
in  the  fame  clofet,  when  it  had  rer 
mained  there  eight  days,  the  bladder 
and  water  together  only  weighed 
three  drachms.  I  then  poured  the 
water  out,  blew  up  the  bladder,  fealed 
it  and  laid  it  again  in  the  fame  clofet  y 
after  eight  days  more  it  did  not  feern 
to  have  loft  any  of  this  air,  nor  could 
I  force  any  of  it  through  the  bladder, 
though  I  fqueezed  fo  hard  that  I  was 
afraid  of  burfting  it. 
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EXPERIMENT  XLIX. 

Having  refolved  to  repeatj,this  expe¬ 
riment,  I  put  a  larger  turnip,  of  five 
inches  diameter,  intoaflrong  ox  blad¬ 
der,  which  I  tied  and  fealed  as  before. 
It  was  then  laid  in  a  moift  warm 
place,  where  it  remained  feveral  days 
,  Vitithout  parting  with  any  fixed  air: 
being  afterwards  removed  into  a  dry 
place,  and  kept  there  about  a  month, 
the  turnip  was  found  fhrivelled  up 
nearly  to  the  fize  of  a  walnut,  and  the 
bladder  adhering  clofely  every  where 
to  its  furface.  On  opening  the  blad¬ 
der,  the  turnip  had  acquired  nearly 
the  confiftence  of  horn,  but  had  no 
fmelL 


EXPERIMENT  L. 

A  fmall  apple  was  next  inclofed  in  a 
fheep’s  bladder,  which  was  laid  in  the 
fame  clofet.  After  it  had  lain  there 
about  a  month,  the  apple  was  become 

foft, 


[  157  ] 

foft,  and  had  emitted  a  little  fixed  air : 
when  it  had  lain  fix  weeks,  the  whole 
was  put  into  a  bafon  of  warm  water, 
which  foqj^  rarifying  this  air,  made  it 
burft  the  bladder.  When  a  part  of 
the  apple  came  out,  I  at  firft  thought 
that  it  fmelled  putrid  ;  but,  on  a  more 
narrow  examination,  it  appeared  that 
this  fmell  arofe  from  the  bladder, 
which  had  been  macerated  in  the 
warm  water. 

An  experiment  of  this  kind  was  alfo 
attempted  by  inclofing  a  piece  of  beef 
in  a  bladder  ;  but  in  this  manner  it 
did  not  fucceed ;  for  thefe  two  animal 
fubftances  putrifying  nearly  about  the 
fame  time,  the  ftruiSture  of  the  bladder 
was  thereby  deftroyed  ;  fo  that  it,  to¬ 
gether  with  the  beef,  fell  down  into 
one  putrid  mafs. 

The  intention  of  thefe  experiments 
was,  to  difcover  whether  fixed  air  could 
be  feparated  from  bodies  without  thefe 
bodies  running  into  a  putrid  ftate, 
which  I  conje6lured  might  poffibly 
happen,  and  which  was  juftified  by  the 
event  j  for,  though  the  texture  both  of 
3  the 
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file  orange  and  the  apple  was  broke 
clown  and  deflroyed^  neither  of  then! 
were  putrid. 

The  texture  of  the  turnipr>  was  not 
deftroyed :  I  therefore  fufpefted  that 
the  fixed  air  contained  in  them,  iri 
their  expanded  ftate,  had  alfo  been 
fhrivelled  up  and  condenfed  along 
with  them ;  and  accordingly,  upon 
trial,  I  obtained  nearly  the  fame 
quantity  of  fixed  air  by  diftillatiorl 
from  that  flirivelled  one  which  had 
formerly  been  five  inches  in  diameter,' 
as  I  could  from  a  frefli  one  of  the 
fame  dimenfions ;  from  which  it 
would  feem,  that  the  fixed  air  of  the 
turnips  had  not  exhaled  along  with 
their  aqueous  parts,  as  I  imagined,  but 
had  remained  ftill  v/ith  them,  and 
poffibly  preferved  them  from  being 
diflblved :  For  I  agree  with  t)r.  Mac- 
bridC  in  thinking,  that,  whenever  thd 
fixed  air  is  extricated  from  any  folici 
body,  that  body  muft  either  necefiarily 
be  diflblved,  or  fuffer  fome  change  iil 
the  internal  ftrufture  of  its  parts  ; 
though  I  am  far  from  being  of  opi¬ 
nion 
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hion  that  this  change  muft  induce 
putrefa(5lion :  for,  if  the  vinculum  of 
bodies,  or,  in  other  words,  that  which 
preferves  them  from  putrefaftion,  be 
fixed  air,*then  it  will  naturally  follow, 
that  thpfe  bodies  which  contain  the 
greateft  quantities  of  this  fixed  air,* 
mould  not  only  be  the  longeft  of  turn¬ 
ing  putrid  theuifelves,  if  they  retain 
this  vinculum, but  likewife  the  ftrongeli 
prefervatives  againft  the  putrefaftion 
of  other  bodies  when  they  part  with 
it,  provided  thefe  other  bodies  have 
the  power  of  abforbing  fixed  air. 

The  experience  of  people  who  have 
made  long  fea-voyages,  as  well  as 
that  of  the  bell  medical  authors,  has 
long  eftablifhed  this  faft,  that  le¬ 
mons,  orangeSj  and  other  fucculent 
vegetables,  are  amongft  the  moft 
powerful  antidotes  againll  that  fpe- 
cies  of  putrefaction  called  the  lea- 
feurvy ;  on  the  principles  there¬ 
fore  of  Dr.  Macbride,  they  ought  to 
contain  greater  quantities  of  fixed  air 
than  other  vegetable  fubfiances,  and 

8  part 
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part  with  it  more  eafily  in  the  fto- 
mach,  in  order  to  fupply  it  to  the 
animal,  which,  in  thefe  circumftances, 
hands  in  need  of  it. 

o 

EXPERIMENT  LI. 

With  a  view  to  throw  fome  light 
upon  this  matter,  I  took  an  orange 
and  a  turnip  of  equal  -weight,  and 
diftilled  each  of  them  in  a  fmall  appa¬ 
ratus  for  bringing  over  fixed  air :  by 
this  procefs  I  obtained  rather  more  air 
from  the  turnip  than  from  the  orange ; 
therefore,  by  the  hypothefis,  turnips 
fhould  be  a  ftronger  antifeptic  than 
oranges. 

The  fame  thing  was  tried  with  a 
lemon,  and  a  turnip  of  equal  weight. 
The  fixed  air  obtained  from  the  tur¬ 
nip  was  nearly  the  fame  as  before  5 
but  that  obtained  from  the  lemon  was 

lefs  than  what  had  come  from  the 
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EXPERIMENT  LIE 

With  at  view  to  difcdver  whethei* 
lemons  and  oranges  would  part  with 
their  fixed  air  in  the  ftomach  eafier 
than  other  vegetables,  I  put  into  one 
eight  ounce  phial  an  ounce  and  a  half 
of  bread,  half  an  ounce  of  the  juice 
of  lemons,  and  half  an  ounce  of  fa- 
liva.  Into  another  phial  of  the  fame 
fize,  one  ounce  and  a  half  of  bread, 
half  an  ounce  of  the  juice  of  oranges, 
and  the  fame  quantity  of  faliva.  Into 
a  third,  an  ounce  and  a  half  of  bread, 
and  half  an  ounce  of  faliva.  The 
phials  being  thus  prepared,  were  all 
filled  up  with  water.  Bladders  were 
f aliened  to  the  mouths  of  each  of 
them,  and  they  were  placed  all  to¬ 
gether  in  a  heat  as  near  to  that  of  the 
•human  ftomach  as  could  be  kept  up. 
The  two  phials  which  contained  the 
acid  began  to  be  in  motion  in  a  few 
minutes,  and  foon  after  to  throw  up 
fome  of  their  folid  parts  to  the  top ; 
and  in  half  an  hour  from  the  time 
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that  they  were  fet  down,  they  had 
completed  the  throwing  up  of  all 
their  folid  parts,*  and  an  exceeding 
fniali  quantity  of  air  had, come  over 
into  the  bladders  from  each  of  them. 
After  the  ftandard  phial  with  the 
bread,  water,  and  faliva  had  flood 
about  ten  minutes,  the  motion  in  it 
was  alfo  become  perceptible :  when 
it  had  finiflied  its  fermentation,  which 
it  did  before  the  other  two,  a  quan¬ 
tity  of  air  of  the  fize  of  a  fmall  wal¬ 
nut  had  come  over  into  the  bladder. 
The  two  acid  mixtures  never  fer¬ 
mented  brifldy.  When  they  had 
finiihed  that  procefs,  a  quantity  of 
air,  nearly  of  the  magnitude  of  a  fil¬ 
bert  nut,  had  come  over  from  that  one 
with  the  orange-juice,  and  about  half 
as  much  from  the  other. 

Here  the  circumflances  were  as 
fimilar  to  thofe  of  digeftion  in  the  fto- 
inach  as  I  could  make  them  ;  but  the 
lemon  and  orange-juice,  inflead  of  fa¬ 
cilitating  the  extrication  of  the  fixed 
air,  rather  hindered  it :  fliould  the  ' 
fame  thing  take  place  in  the  ftomach, 

as 
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as  we  have  reafon  to  believe  it  willj 
then  lemons  and  oranges  are  not  anti- 
feptic  by  the  hypothelis,  but  they  are 
antifeptic^by  experience ;  and  every 
hypothens  that  does  not  quadrate 
with  fails  that  are  eftablillied  by  ex¬ 
perience  mull  be  faulty. 

EXPERIMENT  LIII. 

I  took  five  eight  ounce  phials,  and 
marked  them  i,  2,  3,  4,  5.  Number 
j,  was  filled  with  wort ;  number  2,  was' 
the  acid  mixture,  with  the  juice  of 
lemons,  as  in  the  laft  experiment; 
number  3,  was  that  with  the  orange- 
juice  ;  number  4,  contained  half  an 
ounce  of  exceeding  fait  beef,  made 
into  a  math  with  pure  water,  and 
half  an  ounce  of  faliva,  and  w’^as  filled 
up  with  water ;  number  5,  contained 
half  an  ounce  of  boiled  cabbage  leaves, 
and  as  much  faliva,  and  was  likewife 
filled  up  with  water.  Bladders  were 
faftened  to  the  mouths  of  all  the  phi¬ 
als  as  before,  and  they  were  fet  in 
the  fame  degree  of  heat.  The  fer- 
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mentation  began  fooneft  in  number 
and  continued  about  two  hours  5  at 
the  end  of  which,  a  quantity  of  air, 
nearly  an  inch  in  diameterj^Jiad  come 
over  into  the  bladder.  Number  2,  and 
3,  began  their  fermentation  foon  after 
number  i,  and  finiflied  it  fome  time 
before  it :  but  in  this  experiment  the 
greateft  quantity  of  air  came  over 
from  the  mixture  with  the  lemon 
juice  ;  whereas  in  the  laft,  that  with 
the  orange  juice  had  yielded  the 
greateft  5  the  quantity  from  each, 
however,  feemed  rather  lefs  than  in 
the  laft  trial.  Number  4,  began  to 
ferment  in  about  20  minutes,  and 
continued  to  do  fo  for  feveral  hours. 
The  quantity  of  air  that  came  over 
from  it  was  confiderably  larger  than 
what  had  come  from  both  the  acid 
mixtures.  Number  5,  with  the  fait 
beef,  was  longer  of  beginning  to  fer¬ 
ment  than  any  of  the  others,  and  con¬ 
tinued  alfo  longer  in  that  ftate.  The 
quantity  of  air  that  came  over  from 
it  was  about  the  fame  as  had  come 
from  the  wort. 
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'  The  phsenomena  arifiiig  from 
foine  of  tliefe  mixtures,  feem  to 
favour  the  theory  of  Dr.  Macbride ; 
and  thofe  arifing'  from  the  others, 
feem  to  invalidate  it,  particularly  the 
air  arifing  from  the  fait  beef :  for,  if 
the  cementing  principle  of  bodies  be 
fixed  air,  and  this  fixed  air  be  the 
principle  by  which  they  become  anti- 
feptic  p  and  if  fait-  beef  contain  a 
greater  quantity  of  it  than  lemons 
and  oranges,  or  at  lead;  part  with  a 
greater  quantity  of  it  during  fermen¬ 
tation,  then  it  rnuft  neceflarily  follow, 
that  fait  beef  is  a  ftronger  antifeptic  ; 
and  if  fo,  why  do  fcurvies  attack 
failors  with  fo  much  violence,  when 
this  antifeptic  beef  is  a  principal  part 
of  their  food  ? 

But  further :  if  fait  beef  contain 
more  fixed  air  than  lemons  and 
oranges,  part,  with  it  eafier,  and  be 
thereby  a  ftronger  antifeptic,  whence 
arifes  the  abfurdity,  that  failors  fo 
often  contract  putrid  fcurvies  while 
they  are  conftantly  ufing  the  fti^onger 
antifeptic,  fait  beef;  and  are  after-^ 
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ward  certainly  cured  of  it  by  nfing 
the  weaker  one,  lemons  or  oranges  ? 

EXPERIMENT  LIV. 

Dr.  Macbride  is  of  opinion,  that 
the  antifeptic  power  of  the  bark,  is 
owing  to  the  fixed  air  extricated 
from  it  while  fermenting  in  the  fto- 
niach.  On  reading  this,  I  fufpecRed 
that  there  might  be  many  other  ve¬ 
getable  fubfiances  which  would  yield 
as  much  fixed  air  in  fermenting  as 
the  bark,  and  yet  be  greatly  inferior 
to  it  in  antifeptic  power.  In  order  to 
try  this,  I  took  fix  eight  ounce  phials, 
,  and  having  marked  them  i,  '2,  3,  4, 
5,  6.  Into  number  i,  I  put  half  an 
ounce  of  powdered  bark,  and  the 
fame  quantit)  of  bi:ead  and  faliva  : 
into  number  2,  I  put  half  an  ounce  of 
fliced  turnip,  and  as  much  bread  and 
faliva  :  into  nuiuber  3,  I  put  half  an 
ounce  of  cabbage  leaves,  and  the 
fame  quantity  of  bread  and  faliva : 
into  number  4,  I  put  half  an  ounce  of 
fliced  carrot,  and  the  fame  quantity  of 
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bread  and  ililiva  :  into  number  5, 1  put 
half  an  ounce  of  dried  peas,  and  the 
lame  quantity  of  bread  and  faliva : 
and,  intotnumber  6,  half  an  ounce  of 
potatoe,  and  as  much  bread  and  fa¬ 
liva,  Bladders  were  now  faftened  to 
the  mouths  of  all  thefe  phials,  after 
filling  them  up  with  water,  and  they 
were  placed  as  before,  in  a  heat  near 
to  that  of  the  human  ftomach.  It 
would  be  needlefs  to  relate  the  various 
times  at  which  they  began  their  fer¬ 
mentation,  and  different  fpaces 
which  they  continued  in  it ;  thefe  are 
foreign  to  our  purpofe :  fuffice  it 
therefore  to  fay,  that  after  the  whole 
of  them  had  finifhed  this  procefs, 
number  i,  2,  and  3,  had  all  of  them 
yielded  nearly  equal  quantities  of  air, 
viz.  about  the  bignefs  of  a  large  wal¬ 
nut  ;  number  4,  had  yielded  fomething 
lefs  p  number  5,  had  yielded  nearly 
twice  as  much  as  the  bark  ;  and  num¬ 
ber  6,  had  given  confiderably  lefs  than 
any  of  them. 

Bladders  that  are  ufed  in  this  man¬ 
ner,  for  the  reception  of  fixed  air, 
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mnft  be  previoufly  fteeped  in  oil ;  but 
even  then  they  are  fometimes  apt  tq 
contra(5t  fo  with  the  heat,  during  the 
experiment,  as  to‘ render  it  fi3mewhat 
uncertain.  As  much,  in  my  opinion, 
depended  on  the  certainty  of  this  laft 
experiment,  I  refolved  to  repeat  it  again 
in  a  manner  which  would  enable  me 
to  meafure  the  quantity  of  air  extri-  ^ 
cated  from  each  mixture :  this  Vv^as  by 
a  bended  tube  and  a  phial,  in  a  veffel 
of  water,  fufpended  upon  the  end  of 
it,  as  defcribed  by  the  honourable 
Mr.  Cavendifli,  in  the  Philofophical 
Tranfaftions  for  the  year  1756 

The  fix  mixtures,  as  in  the  lail  ex¬ 
periment,  were  tried  with  this  appa¬ 
ratus  ;  and  from  number  i,  I  obtained 
by  fermentation,  feven  drachms,  by 
meafure,  of  fixed  ain 

From  number  2,  I  obtained  rather 
more  than  feven  drachms. 

From  number  3,  eight  drachms  and 
a  half. 

^  Philofpph.  Tranfaft,  fqr  the  year  1 756',  Table  y. 

From 
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I 

From  number  4,  only  a  little  more 
than  half  an  ounce. 

From  number  5^  two  ounces  011^ 
drachm.  • 

From  number  6,  I  got  little  more 
than  three  drachms. 

From  half  an  ounce  of  appleSj  and 
the  fame  quantity  of  bread  and  faiiva, 
put  into  eight  ounces  of  water,  I  ob-r 
tained  fourteen  drachms  of  fixed  air  f. 

The  experiments  on  this  fubjeft, 
taken  together,  feem  plainly  to  prove, 
that  feveral  of  thofe  vegetable  fub- 
fiances,  which  are  daily  ufed  at  our 
tables,  contain,  or  at  lead:  part  with, 
more  fixed  air,  during  fermentation, 
than  the  bark.  If,  then,  throwing  fixed 
air  into  the  blood  be  the  natural  me¬ 
thod  of  preferving  an  animal  from 
putrefaction,  and  likewife  the  method 
of  reftoring  it  to  foundnefs,  when  al¬ 
ready  putrid,  peafe,  apples,  cabbages^ 
turnips,  ought  all  to  anfwer  this  in¬ 
tention  more  powerfully  than  the 

.1 

f  The  air  being  infufed  into  lime-water  precipitated 
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bark :  But,  if  any  of  them  had  fuch  a 
power,  it  is  reafonable  to  prefume  that 
their  conftant  ufe  mull  have  difco- 
vered  it,  even  though  man'kind  had 
been  lefs  attentive  than  they  are. 

That  bark,  when  taken  into  the 
flomach,  has  a  power  of  flopping  par¬ 
tial  mortifications,  is  a  fail  already 
well  eftabliflied  j' ;  but,  though  the 
thing  has  not  been  much  taken  notice 
of,  it  further  alfo  poffefles'  a  power  of 
contributing  greatly  to  check  thefe 
mortifications,  when  applied  to  them 
either  alone,  or  along  with  other  in¬ 
gredients,  in  form  of  a  poultice. 
Should  we  allow,  that,  when  taken 
into  the  flomach,  it  checks  them 
folely  by  throwing  fixed  air  into  the  • 
blood,  yet  we  will  find,  that  it  has 
not  fo  good  a  chance  to  throw  this 
air  into  the  blood,  when  applied  as  a 
poultice  ;  for  it  can  neither  ferment  fo 
properly  in  this  form,  as  when  inclo- 
fed  in  the  flomach  j  nor,  if  it  could, 
the  fixed  air  extricated  from  it  would 
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not  find  fo  eafy  a  paffage  into  the 
blood ;  the  extremities  of  the  inhalent 
vefTels  iij  mortifying  parts  being  al¬ 
ways  covered  over  either  with  a  kind 
of  efchar,  or  a  quantity  of  inert  mat¬ 
ter. 

But,  fliould  we  allow  that  the  bark, 
even  when  applied  as  a  poultice,  fer¬ 
ments,  throws  out  its  fixed  air  into 
the  gangrened  part,  and  thereby  faves 
it  from  a  total  mortification,  this 
would  hint  to  us  a  procefs,  by  which 
the  fame  thing  might  be  accom- 
pliflied  much  more  fully  and  fpeedily, 
viz.  by  throwing  this  fixed  air  into  it 
from  a  fermenting  or  effervefcent 
mixture.  I  know  not  that  this  has 
ever  been  tried ;  it  is,  however,  a 
fafe,  curious,  and  eafy  experiment, 
and,  as  fuch,  I  would  recommend  it 
to  furgeons  of  hofpitals,  where  fuch 
kind  of  gangrenes  moil  frequently 
occur, 

From  what  has  already  been  ob- 
ferved,  I  think  we  have  reafon  to 
fufpecl,"  that  there  are  other  prin¬ 
ciples  in  bodies,  befides  their  fixed 
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air,  which  contribute  perhaps  more 
than  the  fixed  air  itfeif  to  render 
them  antifeptic.  This  fuppofition 
feems  to  be  much  fupportedf- by  fome 
of  the  experiments  of  Sir  John 
Pringle,  and  particularly  by  that  one 
where  two  grains  of  camphor  proved 
a  much  ftronger  antifeptic  than  fixcy 
grains  of  fea-falt.  Now,  let  us  fuppofe 
thefe  two  grains  of  camphor  to  have 
contained  any  quantity  of  fixed  air, 
that  can  pcffibly  be  conceived  as  re- 
fiding  in  fo  fraall  a  body ;  let  it  like- 
wife  have  quitted  the  camphor,  and 
been  abforbe  J  by  the  meat ;  yet  it 
will  ftill  appear  too  diminutive  to  have 
been  the  foie  agent  by  which  this 
meat  was  preferved.  But  camphor, 
as  has  been  proved  by  Dr.  Hales, 
contains  almoft  no  fixed  air;  and 
therefore  it  certainly  did  not  aft  by 
throwing  it  into  the  body  which  it 
preferved  *. 

Should  we  fuppofe  the  antifeptic 
power  of  the  camphor  not  to  have 
befiii  owing  to  the  fixed  air  inherent 

*  Vide  Ve^etabk  Siaiicscf 
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in,  and  communicated  by  it  to  the 
body  which  it  preferved,  but  to  fome 
peculiar  power  that  it  has  of  hinder¬ 
ing  the  ffparation  and  efcape  of  fixed 
air  from  other  bodies  to  which  it  is 
applied,  this  would,  in  fome  meafure, 
explain  its  antifeptic  power :  But  this 
is  not  the  cafe  ;  for  it  will  appear  from 
fome  experiments,  jufl  now  to  be 
mentioned,  that  fermenting  mix¬ 
tures,  with  fmall  quantities  of  cam¬ 
phor,  throw  out  equal  quantities  of 
fixed  air,  with  the  fame  mixtures 
which  contain  none. 

EXPERIMENT  LV. 

Half  an  ounce  of  raw  beef,  the 
fame  quantity  of  bread  and  of  faliva, 
with  four  grains  of  camphor,  were 
put  into  eight  ounces  of  water,  and 
fet  to  ferment  as  before.  The  fermen¬ 
tation  was  feveral  hours  later  of  be¬ 
ginning  in  this  mixture,  than  in  thofe 
of  the  fame  nature  without  camphor  : 
when  it  had  begun,  it  continued 
longer  alfo  in  this  ftate,  during  which, 
five  ounces  and  feven  drachms  of 

fixed 
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fixed  air  had  come  over  from  it.  This 
fixed  air  had  no  fmell  of  camphor. 
The  mixture,  during  its  fermenta¬ 
tion,  never  acquired  a  bloody  colour, 
which  all  the  others,  wlien  made 
with  raw  meat,  had  done ;  and 
whereas  the  others  generally  became 
putrid  in  24  hours  after  they  had 
finiflied  their  fermentation,  this  was 
kept  eight  days  after  it,  and  found 
perfedlly  fweet. 

EXPERIMENT  LVL 

Another  mixture,  containing  the 
fame  quantity  of  raw  beef,  bread,  and 
faliva,  with  two  drachms  of  nitre, 
was  fet  to  ferment  in  the  fame  man¬ 
ner.  It  was  long  of  beginning  to  fer¬ 
ment,  like  that  with  the  camphor, 
continued  about  the  fame  time  in  that 
procefs,  and  yielded  not  quite  five 
ounces  of  fixed  air ;  it  never  acquired 
the  bloody  colour  ;  and  was  likewife 
kept  eight  days  after  the  fermentation 
without  becoming  putrid. 

From  the  two  laft  experiments  it  ap¬ 
pears,  that  though  fome,  and  perhaps 

all 
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all  antifeptics  have  a  power  of  retard¬ 
ing  the  fermentative  procefs  of  ali¬ 
mentary  mixtures,  they  have  no  power 
of  hindering  it  altogether  ;  nor  does 
it  feem  that  they  have  any  power  of 
hindering  the  feparation  of  fixed  air 
from  bodies  while  they  are  ferment¬ 
ing  ;  for  as  much  air  was  extricated 
from  the  two  laft  mixtures,  when 
they  had  the  camphor  and  nitre,  as 
when  they  had  none  of  them.  This, 
perhaps,  is  a  rule  that  will  hold  good 
with  regard  to  all  antifeptics  what¬ 
ever  ;  therefore  antifeptics,  at  lead; 
camphor  and  nitre,  cannot  be  faid  .to 
preferve  bodies,  by  reftraining  their 
fixed  air  from  flying  off,  but  by  fome 
other  principle,  with  which  we  are 
as  yet  unacquainted. 

It  may  poflibly  be  alledged,  that  the 
reafon  why  thefe  two  laft  mixtures 
did  not  become  putrid  during  the 
eight  days  that  they  v/ere  kept  after 
they  had  finifhed  this,  fermentation, 
was,  becaufe  they  then  abforbed  a 
frefli  quantity  of  fixed  air.  Had 
this  really  been  the  cafe,  why  was 
3  it 
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it  not  the  cafe  alfo  with  the  other 
alimentary  mixtures,  as  they  had  the 
fame  chance  to  have  abforbed  this 
•fixed  air,  and  the  fame  nepeffity  for 
it  ?  But  it  would  feem  that  neither 
thofe  mixtures  with  the  antifeptics, 
nor  thofe  without  them,  abforbed  any 
fixed  air ;  at  leaft,  if  they  did,  it 
neither  had  a  power  of  exciting  a  new 
fermentation  in  them,  nor  was  extri¬ 
cable  by  dillillation. 

I  flatter  myfelf  I  have  now  proved 
that  antifeptics  do  not  preferve  thofe 
bodies,  to  which  they  are  applied,  by 
communicating  fixed  air  from  the  an¬ 
tifeptics  themfelves,  to  the  bodies 
which  they  preferve,  nor  by  reftrain- 
ing  the  efcape  of  fixed  air  from  them. 

I  fhall  therefore  go  on  to  conflder  how  ■ 
far  fixed  air,  when  feparated  from  one 
body,  is  an  antifeptic  when  applied  to 

another. 

*• 

EXPERIMENT  LVII. 

Having  obtained  about  four  ounces 

of  fixed  air  from  fermenting  wort, 

about 
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about  the  fame  quantity  from  wort 
Svith  a  piece  of  frefli  mutton  in  it^  and 
about  half  the  quantity  from  a  mix¬ 
ture  of  b#ead,  •water5  mutton,  and  fa- 
liva,  I  refoived  to  try  what  the  effecl 
of  each  would  be  upon  a  flice  of  meat 
which  had  juft  begun  to  putrify. 

This  air  had  come  over  into  blad¬ 
ders,  fixed  upon  the  mouths  of  phials, 
which  contained  the  fermenting  mix¬ 
tures.  That  I  might  introduce  the 
putrid  meat  into  it,  without  allov/ing 
it  to  efcape,  I  fqueezed  it  into  the 
bottom  of  each  bladder,  and  fecured 
it  there  by  a  tight  ligature:  having 
then  dried  the  bladders,  I  introduced 
into  the  mouth  of  each  of  them  two 
drachms  of  mutton,  a  little  putrid, 
fqueezed  all  the  air  I  could  from 
about  them,  and  then  having  tied  the 
mouths  of  the  bladders  with  another 
ligature,  removed  thefe  I  had  made 
before,  by  which  means  the  pieces  of 
mutton'  in  the  bladders  were  now 
furrounded  only  with  fixed  air.  They 
were  left  in  this  manner  four  hours> 
at  the  expiration  of  which,  none  of 
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the  fixed  air  feemed  to  be  abforbed,. 
nor  was  the  mutton  in  the  fnialleft 
degree  fweetened. 

The  fame  experiment  beit^g  repeat¬ 
ed,  the  pieces  of  mutton  were  allowed 
to  lie  24  hours  in  the  fixed  air,  but 
even  then  they  did  not  feem  to  be  irs 
the  leaft  fweetened., 

EXPETIIMENT  LVill. 

I  cut  a  thin  flice  of  beef  from  a 
larger  piece  that  had  fairly  begun  to 
have  the  putiid  fmeil,  and  brought 
over  a  ftream  of  air  upon  it  from  an 
effervefcent  mixture  of  diftilled  vine¬ 
gar  and  fait  of  wormwood ;  but  by 
this  the  beef  did  not  lofe  any  thing 
©f  its  putrid  fmeil.  I  then  fufpended 
it  in  the  neck  of  a  wide-mouthed 
bottle,  while  four  ounces  of  diftilled 
vinegar  was  made  imo fpirit.  Minderer. 
with  the  fame  fait.  When  the  effer- 
vefcence  was  finiftied,  the  beef  had 
acquired  a  fmeil  fomething  between 
that  of  putrefadtion  and  the  fpirit.  I 
then  put  the  fame  piece  into  diftilled; 

vinegar^ 
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vinegar,  and  added  as  much  fait  as 
neutralized  it.  By  this  procefs,  the 
beef  feemed  to  have  intirely  iofl  its 
putrid  fiftell,  and  to  have  acquired 
that  of  the  fpirit  in  which  it  had  been 
immerfed.  1  fufpeched,  however,  that 
this  change  was  owing  to  the  fmell  of 
the  fpirit  having  only  overpowered, 
though  not  deftroyed,  that  of  the  putre- 
fadlion  ;  I  therefore  waflied  the  piece  of 
beef  in  water,  by  which  it  loft  in¬ 
tirely  the  fmell  of  the  fpirit,  and 
again  recovered  its  putrid  fmell.  I 
then  immerfed  it  again  into  the  fpirit, 
and,  on  taking  it  out,  it  had  again 
loft  its  putrid  fmell,  and  acquired  that 
bf  the  fpirit :  on  walhing  it  again  in 
Water,  it  loft  the  fmell  of  the  fpirit, 
and  recovered  its  putrid  one.  This  me¬ 
thod  of  treating  it,  I  repeated  feveral 
times,  and  found  that  it  always  had 
precifely  the  fame  effeft  ;  fo  that  the 
beef  vsras  not  really  fweetened,  its 
putrid  fmell  only  being  loft  in  that  of 
the  neutral  fpirit. 
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EXPERIMENT  LIX. 

A  thin-flice  of  beef,  juft  become 
putrid,  was  put  into  a  four  o’dnce  phi¬ 
al,  which  was  afterwards  filled  up 
with  water.  Air  was  then  brought 
over,  from  a  bottle  of  brifle  fraall  beer, 
by  the  apparatus  formerly  defcribed, 
into  the  phial,  fo  as  to  force  all  the 
water  out  of  it ;  it  was  then  corked,  and 
kept  24  hours  ;  at  the  end  of  which 
time,  the  beef  was  found  rather  more 
putrid  than  before  the  experiment. 

Another  flice  of  the  fame  beef  was, 
at  the  fame  time,  put  into  the  neck 
of  a  bottle  of  brilk  fmall  beer,  while 
it  fermented  before  a  fire  ;  after  half 
an  hour,  the  beef  was  not  in  the  leaft 
degree  fweetened. 

EXPERIMENT  LX. 

A  thin  flice  of  beef,  juft  become 
perceptibly  putrid,  was  put  into  an 
eight  ounce  phial,  and  the  phial  filled 
with  air  from  an  elFervefcent  mixture 

of 
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©f  common  vinegar  and  fak  of  hartf- 
horn.  After  remaining  one  night  in 
the  phial,  it  did  not  feem  in  the  leaft 
fweetenad. 

L 

The  fame  piece  of  beef,  however, 
after  lying  one  night  in  vinegar, 
ftrongly  faturated  with  fait  of  hartf- 
horn,  had  become  perfeftly  fweet. 

Fixed  air  was  afterwards  brought 
over  from  feverai  other  fermenting 
and  effervefcent  mixtures,  upon  pieces 
of  meat  juft  beginning  to  putrify ; 
fome  of  which  were  rendered  a  little 
fweeter  by  the  procefs,  but  none  of 
them '  were  ever  fo  much  fweetened 
by  it,  as  to  lofe  intirely  their  putrid 
fmelL 

EXPERIMENT  LXI. 

Having  already  proved,  that  feverai 
fubftances  can  part  with  their  fixed 
air  without  becoming  putrid,  and 
that  fubftances  already  become  pu¬ 
trid,  are  but  little  altered  from  that 
Rate,  when  fixed  air,  arifing  from  the 
inoft  antifeptic  bodies,  is  applied 'to 
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them,  and  nothing  altered  from  it  by 
the  application  of  fixed  air  from  fuK- 
fiances  that  are  not  antifeptiCj  I  re- 
folved  to  try  whether' it  v/ag  poffible 
for  a  piece  of  meat  to  turn  putrid 
without  parting'  with  any  fixed  air. 
For  this  piirpofe,  I  took  'about  a 
drachm  of  putrid  beef,  and  about  an 
ounce  of  frefli  beef,  and  minced  them 
fmali  together.  This  mixture  I  cram¬ 
med  as  hard  as  I  could  into  a'fmall 
phial  '  glafs :  when  it  was  full,  t 
corked  and  fealed  it,  having  faftened 
a  piece  of  packthread  into  the  cork^ 
by  which  T might'  pull  it  out.  After 
the  pliial,  thus  prepared,  had  flood 
about  a  month  in  the  air,  in  winter,  I 
put  it  into  a  bowl  of  water,  kept  it 
down  wdth  one  of  my  hands,  and, 
with  the  other,  pulled  out  the  cork 
by  means  of  the  packthread. '  None 
of  the  beef  ifllied  out  at  the  mouth  of 
the  phial ;  and  only  a  few  bubbles  of 
air  arofe  to  the  top  of  the  water  i 
which,  1  think,  would  not  have  been 
the  cafe,  if  much  fixed  air  had  been 
feparated  from  the  beef,  as  it  would 
‘  ■  ■  ■  ■  '  -■■■  "thei^ 
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Aen  have  ruflied  out  of  the  phial 
where  it  was  confined^  with  violence: 
the  whole  of  the  contents  of  the  phial 
were  now  equally  putrid. 

EXPERIMENT  LXTL 

Some  beef  prepared,  as  in  the  laft 
experiment,  was  ferewed  hard  into  a 
fmall  ivory  box.  The  box  being  kept 
about  a  month,  was  put  into  a  bowl 
of  water,  and  a  fmall  hole  drilled 
through  it  with  a  fteel  inurnment : 
only  two  or  three  bubbles  of  air 
illiied  from  this  hole  to  the  fiirface  of 
the  water,  which,  I  fuppofe,  v/ould 
have  happened,  if  the  box  had  been 
pierced  immediately  after  the  beef 
was  put  into  it,  as  it  was  impoffible  to 
fill  it  fo  exafliy  with  the  beef,  but 
fome  air  muft  have  lurked  in  it.  As 
I  could  not  meafurc  the  quantity  of 
air  which  arofe  to  the  furface  of  the 
water  in  the  two  laft  experiments,  it 
is  impoffible  to  fay  whether  any  of  it 
was  feparated  from  the  beef;  but,  if 
any  was  feparated,  it  mufl;  have  been 

N  4  extremely 
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extremely  little :  and  therefore  I  ima¬ 
gine,  that  when  an  exciting  fames  of 
meat,  already  putrid,  is  applied  to 
meat  that  is  ftill  frefh,  the  whole  may 
be  thereby  changed  into  a  putrid  ftate, 
without  undergoing  that '  fpecies  of 

fermentation  which  would  otherwife 
« 

be  neceffary  before  it  could  poffibly 
arrive  at  that  flate.  -  -  , 

^  In  order  to  finifli  the  experiments 
upon  fixed  air,  I  now  determined  to 
try  whether  I  could  extricate  as  much 
of  it  from  a  body,  by  any  other  me- 
^  thod  more '  fpeedy  than  fermentation, 
and  what  would  be  the  effiefts  of  fuch 
an  extrication,  ^  ^  . - .  'y  ' 

e  -  4  ,  •.  V  j  .  •  < 

EXPERIMENT  LXIII, 

•  *  .  t.  j 

For  this  purpofe,  I  prepared  the 
mixture  number  i,  experiment  54, 
and  by  boiling  it  about  a  quarter  of 
an  hour  over  a  brilk  fire,  I  brought 
over,  by  means  of  a  long  flexible  tube, 
into  another  phial,  nearly  about  the 
fame  quantity  of  air  as  had  come 
•  O  '  ■  .  ■  •  ^  frorh 
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from  it  by  fermentation.  The  mix¬ 
ture  nurhber  2,  experiment  54,  was 
next  tried  :  fomething  lefs  of  the  fixed 
air  canie  over  from'  it  by  the  boiling, 
than  had  cbrne  over  by  the  fermenta¬ 
tion;  Number  3,  being  tried,  yielded 
confiderably  more  than  it  had  done  by 
fermentation. 

EXPERIMENT  LXIY. 

As  the  mixtures  juft  now  experi¬ 
mented  upon,  were  compounds,  I 
could  not  poflibly  determine  from 
.what  part  or  parts  of  their  compofition 
the  fixed  air  had  been  extraefted :  I 
therefore  took  two  ounces  of  frefli 
beef,  put  it  into  eight  ounces  of  water, 
in  a  phial,  and  fixed  to  the  mouth  of 
the  phial,  the  apparatus  for  receiving 
the  fixed  air.  This  mixture  hardly 
ever  fermented,  and  did  not  part  with 
above  a  drachm  of  fixed  air :  on  open¬ 
ing  the  phial,  it  was,  however,  ex¬ 
tremely  putrid.  The  fame  mixture, 
by  boiling,  yielded  near  an  ounce  of 
fixed  air,  and  was  not  putrid.  This 
•  .  -  expe- 
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experiment  was  repeated  fcTeral 
times,  and  the  effects  were  always 
nearly  the  fame. 

The  common  procefs  of  roafting 
and  boiling  meat,  is  a  quicker  method 
of  extradling  the  fixed  air  from  it  than 
fermentation ;  but  neither  of  thefe 
procefles  haften  putrefaftion ;  nay,  it 
is  a  fadt  univerfally  known,  that  they 
retard  it;  for  it  is  common  to  drefs 
meat  in  the  fummer  feafon  to  keep  it 
from  fpoiling  ;  and,  even  after  it  has 
begun  m  fpoil,  it  will,  by  this  me¬ 
thod,  keep  feveral  days  longer  than 
it  would  otherwife  have  done :  this 
fadl,  therefore,  does  not  correfpond 
with  the  hypothefis  which  fuppofes 
the  lofs  of  fixed  air  to  be  one  of  the 
principal  caufes  of  putrefadlion  *. 

'  The  following  experiment  likewife 
appears  a  flrong  proof  againft  the  hy¬ 
pothefis  ; 

s 

^  It  is  not  all  fixed  air  that  comes  from  meat  while 
roafting  or  boiling,  as  it  takes  more  of  it  to  caufe  a  pre¬ 
cipitation  in  lime-water,  than  of  any  other  fixed  air 
which  I  tried.  ''  ' 
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EXPERIMENT  LXV. 

A  fmall  turnip  was  put  into  an  ox 
bladder  ;  athe  mouth  of  the  bladder 
was  firrnly  tied,  to  prevent  the  air 
from  efcaping :  being  put  into  boiling 
water,  in  a  few  minutes  the  bladder 
was  blown  up  all  around  the  turnip, 
by  a  quantity  of  air  which  feemed 
nearly  of  an  equal  bulk  with  the  tur¬ 
nip  itfelf.  The  turnip  being  taken 
out  of  the  bladder,  was  put  into  a 
bowl  of  water.  Another  raw  turnip, 
nearly  of  the  fame  magnitude,  was 
put  into  another  bowl  of  water,  and 
they  were  both  fet  together  in  a  warm 
place  :  the  contents  of  the  two  bowls, 
being  examined  from  time  to  time, 
began,  as  nearly  as  I  could  obferve,  to 
turn  putrid  together  ;  whereas,  if  the 
iofs  of  fixed  air  operated  fo  ftrongly  in 
producing  'putrefaction,  the  turnip 
which  was  boiled,  having  thereby  loft 
a  confiderable  quantity  of  its  fixed  air, 
ought  to  have  putrified  long  before 

theotherc  ‘  ^  • 
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Dr.  Macbride  mentions  boiling 
among  the  methods  which  he  has 
enumerated  for  preferving  fubftances 
from  putrefacilion ;  and,  fpeaking  of 
meat,  accounts  for  it§  having  that  ef¬ 
fect,  by  thickening  the  external  coat 
of  it,  fo  as  to  prevent  the  efcape  of  the 
fixed  air :  But  it  appears  by  the  expe¬ 
riments  now  recited,  that  meat,  and 
other  fubftances,  lofe  more  of  their 
fixed  air  by  a  few  minutes  boiling, 
than  they  would  do  by  feveral  days 
keeping ;  and  therefore,  by  the  hypo- 
thefis,  they  fhould  advance  more  to¬ 
wards  a  flate  of  putrefaftion  by  being 
boiled  a  few  minutes,  than  by  being 
kept  a  few  days. 

Upon  a  review  of  the  whole  of  the 
experiments  on  this  fubjeft,  I  am  in¬ 
clined  to  think,  that  the  lofs  of  fixed  air 
is  rather  a  circumflance  attending  the 
putrefadlion  of  bodies,  than  the  caufe 
of  the  putrefaftion  itfelf ;  and  this  I 
'  believe  the  more  readily,  when  I  con- 
fider  that  the  greateft  quantities  of 
fixed  air  are  given,  by  the  author  of 
nature,  p  bodies  that  are  not  putref- 

cible, 

■s,  . 
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cible,  as  the  calcareous  earths,  and  a 
variety  of  other  things  that  might  be 
mentioned.  Now,  if  the  intention  of 
the  fixed  air  in  other  bodies,  is  to  pre- 
ferve  them  from  putrefacStion,  to  what 
purpofe  is  it  given  to  bodies  that  are 
not  putrefcible  ? 


CHAP. 
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CHAP,  X. 


ty  the  effeBs  of  damaged  and  ^^ouldy  pA 
vifions  on  the  human  bodyi. 


There  arc  a  variety  of  cireuiii- 
ftances  in  life,  which  often 
oblige  numbers  of  men,  and  other  ani¬ 
mals,  to  live  long  upon  damaged  and 
mouldy  provifions,  befides  others  com¬ 
monly  reckoned  of  an  unwholefome 
nature.  In  order  therefore  to  afcer- 
tain  the  effefls  of  fuch  provilions,  we 
muft  confult  the  hiftories  of  chofe  cir- 
cumftances  which  have  reduced  man¬ 
kind  to  the  neceflity  of  uiing  them, 
as  experiments  cannot  here  avail  us : 
for,  to  endeavour  an  elucidation  of 
thefe  effecfts  by  experiments  on  men; 
though  poflible,  would  be  unhuman  ; 
.to  do  it  upon  the  other  animals,  would 
be  tedious  and  uncertain. 

Of  all  other  hiftories;  thofe  of  long 
fieges,  and  tedious  fea-voyages,  feem 
the  moft  likely  to  afford  us  infor¬ 
mation  concerning  this  fubjed,  as  it 

is 
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is  chiefly  in  thefe  circumftances,  that 
people  are  often  obliged,  by  ne- 
ceflity,  to  fubfift  upon  fuch  things  as 
they  woul^  otherwife  abhor.  But,  as 
hiftories  of  this  kind  are  feldom  wrote 
by  phyficians,  and  often  too  by  people 
■unacquainted  with  philofophy,  -we 
cannot  help  deploring,  that  the  infor¬ 
mation  to  be  gained  from  them  is 
far  lefs  than  might  otherwife  be  ex- 
pedted,  and  not  at  all  adequate  to 
what  would  be  necellary  toward  clear¬ 
ing  up  this  important  point:  for,  in 
long  fieges,  we  feldom  meet  with  any 
other  relation,  than  that  the  provifions 
were  damaged ;  that,  in  confequence 
of  this,  a  general  mortality  prevailed  ; 
while  the  more  leading  circumftances 
are  ufually  left  untouched,  viz.  what 
thefe  provifions  originally  were,  what 
changes  they  had  fulFered,  and  what 
proofs  there  were  that,  from  thefe 
changes,  the  difeafes  themfelves  had 
arifen.  In  fea-voyages,  when  the 
crews  of  fliips  are  attacked  with  the 
fcurvy,  the  ftale  and  fait  provifions 
are  immediately  blamed:  but  it  has 

appeared. 
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appeared,  from  what  has  been  faid 
concerning  this  diftemper  by  the 
learned  Dr.  Lind,  that  it  has  often 
raged  as  feverely  among  favors  plen¬ 
tifully  fupplied  with  frefli  and  whole- 
fpme  provifions,  as  among  thofe  who 
fed  on  faked  and  mouldy  ones 

During  the  long  and  tedious  fiege 
of  Jerufalera  by  Vefpaiian,  though 
the  beiieged  were  reduced  to  the  ut- 
moft  extremity,  though  they  ufed  tile 
moft  unnatural  food,  and  though 
much  of  their  natural  food  muft,  no 
doubt,  have  been  damaged,  yet  we 
have  no  account  of  a  plague,  or  any 
other  putrid  difeafe,  appearing  in  the 
city  f. 

Among  the  great  number  of  fieges 
related  by  Diodorus  Siculus,  I  do  not 
find  that  he  mentions  any  city  having ' 
been  thereby  affefted  with  a  plague, 
or  putrid  diftemper  ;  though  he  takes 
notice  of  a  plague  fometimes  attack¬ 
ing  the  armies  of  the  befiegers,  as 

*  Ilnd  on  the  Scurvy, 
f  Jofepbus’  Wars  of  the  Jews. 

happened 

I  ■ 
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happened  to  the  Athenians,  when  bc- 
iieging  Syracufe,  in  the  Decelian 
war  *. 

At  the  famous  and  memorable  fieee 
•  ^ 

of  Rhodes,  when  that  city  was  de¬ 
fended  fo  obftinately  by  the  knights 
of  Malta,  againfl;  the  numerous  army 
of  Solyman,  there  is  no  mention  of 
any  licknefs  among  the  beiieged, 
though  a  mortality  among  the  befie- 
gers  is  frequently  taken  notice  of  f. 

The  allied  army,  under  the  com¬ 
mand  of  the  duke  of  Marlborough, 
in  the  war  during  the  reign  of  Queen 
Anne,  beiieged  and  took  feveral  cities^ 
but,  in  all  thefe  fieges,  I  find  no  account 
of  any  plague,  or  putrid  difeafe,  among 
the  befieged  ;  though  it  is  reafonable 
to  prefume,  that  they  were  not  always 
provided  with  frefli  provifions 

Among  the  Hottentots,  at  the  Cape 
of  Good  Hope,  where  cleanlinefs  and 
decency  are  hardly  known,  the  moft 
rancid  and  putrid  provifions  are  fre-^ 

*  Diodorus  Siculus’  Hlftorical  Library. 

j-  Fliftory  of  the  Knights  of  Malta. 

%  Life  of  the  Duke  of  Marlborough. 
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quently  made  ufe  of;  and  yet  they  are 
faid  to  be  as  healthful  a  people  as  are 
any  where  to  be  found  in  the  world 

The  Efiiimaux  Indians,  who  live  in 
the  neighbourhood  of  HudfSn’s  Bay, 
when  other  provifions  fail,  often  live 
upon  the  fkins  which  they  had  pro¬ 
vided  for  trade,  after  having  finged 
the  fur  off  them.  Thefe,  as  they  are 
not  tanned,  when  either  macerated  in 
water,  or  in  the  ftomach,  mull  prove 
extremely  rancid;  but,  even  in  this 
ftate,  they  have  no  ill  elFecT  upon  the 
inhabitants,  whom  we  would,  per¬ 
haps,  call ,  wretched,  becaufe  their 
fterile  foil,  and  ignorance  of  culture, 
expofe  them  to  the  neceffity  of  ufing 
fuch  food  f . 

The  inhabitants  about  Joar  in  Afri¬ 
ca  live  '^chiefiy  upon  lifh,  which  they 
lay  up  as  winter-provilion  in  their 
dwelling-houfes  ;  and  thefe,  being  not 
thoroughly  dried,  generally  flink  fo 
abominably,  that  an  European  can 

,  V 

^  Roggewein’s  Voyage  to  the  Cape. 

t  nUs’  Voyage  for  the  Difcovery  of  a  Nortb-weif 
Pafiage. 

hardlv 
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hardly  enter  the  houfe  Vi^here  they 
are.  Another  part  of  their  food  is 
oftrich  eggs,  which  they  relifli  moft 
when  fo  /ar  hatched,  that  the  chick  is 
three  or  four  inches  in  length 
There  is,  perhaps,  no  animal  fub- 
flance  more  offenlively  difagreeable, 
v/hen  become  putrid,  than  eggs  ;  and 
yet  this  inclination  of  the  Africans 
feems  probable  enough,  when  we  con-- 
lider  that  feveral  of  the  hiftorians  who 
have  wrote  concerning  the  inhabi¬ 
tants  of  the  Northern  nations,  have 
taken  notice,  that  thofe  of  them  who 
live  much  upon  the  eggs  of  the  fea- 
fowls  which  frequent  their  coaft,  like- 
wife  prefer  fuch  as  are  half-rotten  to 
fuch  as  are  perfeftly  freflif 

In  fome  parts  of  the  Highlands  of 
Scotland,  where  the  farmers  rent 
large  tracts  of  uncultivated  moun¬ 
tains,  a  fheep  that  happens  to  die, 
either  of  difeafe  or  ftrefs  of  wea- 

t 

ther,  often  lies  till  it  is  intirely  rotten 
before  it  be  difeovered  by  the  flicp- 

*  More’s  Voyage  to  the  inland  Parts  of  Africa. 
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-  herd ;  but,  if  he  happens  to  find  it  be¬ 
fore  it  be  in  its  laft  ftage  of  putrefac¬ 
tion,  he  carries  it  home  on  his 

fhoulders,  flcins  it,  and  deli\i>ers  it  to 
the  landlady,  who  makes  it  into 

broth,  and  thefe  broth,  and  the  flefli, 
are  ufed  by  the  family,  though 

both  generally  fmell  fo  much,  that  a 
perfon  of  any  delicacy  cannot  enter 
the  houfe  where  they  are  ;  nay,  fome- 
times,  when  the  flefli  of  the  flieep  is 
judged  rather  too  putrid  for  imme¬ 
diate  pfe,  they  cut  the  body  into  four 
quarters,  lay  thefe  in  a  rivulet,  and 
fatten  them  with  cords  or  ftones  for  a 
day  or  two,  then  take  them  out  and 
drefs  them  as  before:  and  yet,  though 
this  food  is  frequently  ufed  by  them 
during  the  winter  and  fpring  feafons, 
they  are  a  more  healthful  people  than 
the  inhabitants  of  better  cultivated 
countries,  who  live  in  a  more  decent 
and  cleanly  manner. 

After  all  thefe  inftances,  one  would 
almoft  be  tempted  to  think  that  there 
is  no  difference  in  aliment,  and  that 
the  ftomach  is  endowed  with  a  power 

6  of 
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of  extra(5ling  good  and  wliolefome 
chyle  from  every  kind  of  it,  in  every 
date  in  which  it  can  exift.  But,  on  the 
other  hflnd,  when  we  confider  the 
number  of  difeafes  which  have  from 
time  to  time  been  afcribed  to  damaged 
and  unwholefome  diet,  though  many 
of  them,  perhaps,  took  their-rife  from 
other  caufes,  yet  we  cannot  help  be¬ 
lieving  that  fome  of  them  arofe  from 
this  only ;  and  therefore  we  muft  give 
up  the  opinion,  that  every  kind  of  food 
is  equally  nouriftiing  and  falubrious  : 
and  indeed,  a  tenet  of  this  kind,  were 
it  upon  no  other  account  than  that  of 
decency  and  cleanlinefs,  ought  to  be 
difcouraged  by  every  perfon  of  the 
fmalleft  delicacy. 

The  foregoing  account  of  the  un» 
wholefomu  food  that  is  ufed,  without 
producing  any  mnfchief,  might  eafily 
be  contrafted  with  numerous  in- 
fiances  of  the  difeafes  and  maladies  it 
has  brought  upon  mankind  ;  but,  as 
thefe  are  to  be  met  with  almoft  every 
where,  I  fliall  not  take  the  trouble  of 
tranferibing  tliem.  A¥e  all  know  tluit 

O  3  '  culloni, 
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cuftom,  with  regard  to  the  humaa 
body,  becomes  a  kind  of  fecond  na^ 
ture  ;  it  is  to  cuftom  therefore  alone, 
that  I  can  attribute  the  innocence  of 
fome  of  the  kinds  of  food  above-men¬ 
tioned  ;  nor  can  it  be  doubted,  that 
they  would  be  produftive  of  a  variety 
of  difeafes,  were  they  to  be  adopted 
by  people  who  have  been  brought  up 
in  a  more  clean  and  elegant  manner. 

For  thefe  reafons,  though  I  would 
condemn  damaged  grain,  and  flefti  al¬ 
ready  begun  to  putrify  ;  yet  1  am  far 
from  thinking  that  faked  meat  ought 
to  be  condemned  along  with  them,  or 
that  it  is  the  caufc  of  that  putrid  di» 
ftemper  called  the  fcurvy,  fo  often  at¬ 
tributed  to  it  j  for  we  know  that  fea- 
falt  is  a  ftrong  antifeptic  ;  and  I  am  al- 
moft  inclined  to  think,  that,  were  it 
not  for  the  fait  proviiions,  the  failor 
who  is  attacked  with  a  flow  putrid 
fcurvy,  would  fall  a  victim  to  the 
more  rapid  progrefs  of  a  putrid  ma¬ 
lignant  fever.  To  this  it  may  be  ob- 
]e6ted,  that  the  fcurvy  is  always  cured 
frefli  provifions  5  but,  let  it  be  con- 

fidered^ 
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lidered,  that  thefe  muft  be  of  the  ve¬ 
getable  kind ;  for  I  know  of  no  inftance 
where  frefli  animal  provifions  alone 
ever  had^this  happy  effeft. 

Upon  the  whole,  though  I  think 
neceffity  is  the  only  reafon  that  can  be 
urged  for  the  making  ufe  of  damaged 
and  putrid  proviiions ;  yet  I  will  not 
take  upon  me  to  determine,  whether* 
they  are  the  imrnediate  caufe  of  what 
we  call  putrid  difeafes  ;  but  if,  either 
through  a  want  of  alimentary  particles, 
or  through  aftubbornnefs  and  intrafta- 
bility  in  thefe  particles  to  be  aflimilated 
to  an  animal  nature,  the  body,  by 
ufing  them,  be  defrauded  of  its  pro¬ 
per  nourifliment,  or  nourifhed  in  an 
improper  manner;  in  all  thefe  cafes, 
it  will  become  a  more  eafy  prey-both 
to  putrid  and  other  difeafes  ;  abd, 
on  this  account,  the  choice  of  proper 
food  is  a  very  material  article  in  the 
prefcrvation  of  health. 


C  H  A  P, 
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CHAR  XL 

Of  earthquakes^  and  other  extraordinary 
eaufes-i  avhiqh  have  been  faid  to  he  pro^. 
dudllve  of  putrid  difeafes, 

IT  feems  to  be  an  indifputable  faeT, 
that  putrid  diftempers,  anciently 
denominated  by  the  appellation  of 
plague  or  pefliknee^  have  frequently 
followed  foon  after  earthquakes. 
Earthquakes,  therefore,  in  the  times 
of  fuperflition  and  ignorance,  have, 
by  many  authors,  been  reckoned  the 
caufe  of  thofe  difeafes. 

Trebellius,  among  feveral  other 
caufes,  mentions  earthquakes  as  qne 
of  thofe  which  produced  a  plague  that 
infefted  the  w^ole  Roman  empire  in 
the  year  263  '";  and  Eufebius  fays, 
that  it  reached  even  to  Alexandria  in 
Egypt,  but  attributes  it  to  another 
caufg  f ,  , 

^  Tfcbdlii^s,  'I'  Eufebius. 

Kircher 
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Kircher  relates,  that,  in  the  year 
746,  a  plague  arofe  in  Calabria  and 
Sicilia,  from' an  earthquake  and  an 
immodefate  heat  of  the  air  ;  that  the 
infeftion  reached  as  far  as  Conftanti- 
nople,  which  it  almdft  depopulated: 
and  he  mentions  another  in  ItaJy, 
which,  he  fays,  arofe  from  an  earth¬ 
quake  and  eclipfe  of  the  fun*. 

In  the  1 6th  century,  an  earthquake 
happened  at  Conftantinople,  by  which 
the  fea  retreated  fuddenly  about  2000 
paces  from  the  fiiore,  and  left  a  great 
number  of  fifla  upon  dry  land,  which, 
foon  after  becoming  putrid,  are  faid 
to  have  brought  a  plague  upon  the 
city  and  country  f.  Another  dreadful 
plague  is  alfo  faid  to  have  immediately 
fbllowed  an  earthquake  that  happened 
in  Auftria. 

« 

I  could  give,  many  more  inftances, 
both  from  ancient  and  modern  authors, 
not  only  of  plagues  having  fucceeded 
earthquakes,  but  of  their  having  alfo 
|)een  reckoned  the  natural  qonfe-; 

^  Kircher  Chroiiologla  Peftium. 

-j-  Marc,  Antpp,  Plenc.  Tra£laf.  de  Terras  Mot, 

quences 

jt 


[  202  ] 

1 

queiices  of  thefe  alarming  pheno¬ 
mena  ;  but  this  would  be  foreign  to 
my  purpofe  :  I  fliall  therefore  proceed 
to  confider  how  far  it  feems^probable 
that  an  earthquake  may  be  concerned 
in  the  produftion  of  a  peftilence. 

If  we  conlider  an  earthquake  merely 
as  a  fubterraneous  power,  which 
fliakes  nations,  overturns  mountains 
and  cities,  either  by  explofive  fires,  or 
confined  air  recovering  its  elaftic  force, 
we  cannot  fee  how  it  can  be  produc¬ 
tive  of  a  putrid  contagion.  The  mere 
force  by  which  the  earth  is  fhaken; 
can  have  no  eflfeft  of  this  kind.  Should 
its  minerals  and  various  other  ftrata 
be  laid  bare,  we  know  no  mineral, 
nor  other  ftratum,  which  has  at  any 
time  emitted  effluvia  productive  of  a 
plague,  though  it  may  otherwife  be 
detrimental  to  and  deftruClive  of 
health.  Should  marfhes  and  ftagnat- 
ing  lakes  be  fliook  and  turned  up  from 
their  loweft  beds,  it  has  already  ap¬ 
peared,  from  experiments,  .  that  they 
are  antifeptic,  and  would  rather  cor- 
I'ecf  than  promote  putrefaction.  Should 

fulphureous 
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fulphureous  or  nitrous  vapours,  or 
flames,  be  vomited  from  the  gaping 
earth,  they  would  probably  aft  as  cor- 
reflors  of  contagion  :  And  fliould  me¬ 
phitic  air  be  exploded,  it  muft  either 
kill  inftantaneoufly,  or  be  difperfed  in 
the  atmofphere,  and  lofe  its  deftimc- 
tive  power.  If  an  earthquake  there¬ 
fore  have  any  power  to  produce  a 
plague,  it  muft  aft  as  a  remote  caufe, 
and  we  muft  look  for  the  proximate 
one  in  the  effefls  produced  by  it. 

When  a  violent  fliock  of  an  earth¬ 
quake  happens  in  cities  and  towns 
crowded  with  inhabitants,  as  has  fre¬ 
quently  been  the  cafe,  it  is  then  pro- 
duftive  of  the  moft  dreadful  flaughter 
and  devaftation  ;  not  only  deflroying 
great  quantities  of  land  animals  of  all 
forts,  but  fometimes  alfo  throwing 
out,  and  leaving  upon  the  fliore, 
numbers  of  the  inhabitants  of  the 
deep.  Thefe  putrefying  together  with 
the  other  animals,  and  that  part  of 
the  human  fpecies  which,  in  times  of 
fuch  general  calamity,  often  lie  unbu- 
pted,  may  certainly,  in  a  warm  climate, 

where 
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where  there  is  little  circulation  of  air, 
produce  a  local  contagion,  which  may 
afterward  be  carried  from  one  place 
to  another  by  the  infeffed,  and  at 
length  become  a  general  evil. 

'  But  this  contagion,  though  it  may 
perhaps^  of  itfelf  be  ftrong  and  viru¬ 
lent  enough  to  deftroy  mankind  with¬ 
out  any  affiftance,  has  generally 
feveral  auxiliaries  which  help  to  faci¬ 
litate  its  operations ;  thefe  are,  terror, 
idlenefs,  and  fometimes  famihe :  for 
one  fhock  of  an  earthquake  being  fre¬ 
quently  a  forerunner  of  more,  after 
one  has  been  felt,  a  terror  is  ftruck 
into  the  human  mind,  which  hardly 
any  one  can  conceive  but  he  who 
dreads  the  liability  of  the  ground 
upon  which  he  treads,  or  that  the 
houfe  which  he  has  reared  for  the 
convenience  of  his  life,  lhall  tumble 
down  upon  him  and  be  his  tomb. 
How  terror  of  mind  may  facilitate  the 
attack  of  contagion  upon  the  body,  I 
lhall  not  endeavour  to  explain  here,  as 
I  hope  it  will  appear  abundantly  plain 
to  every  philofophical  reader, 

I 
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Partly  from  this  terror,  and  partly 
from  the  lofs  of  labouring  utenfils, 
and  general  confufion  of  property^ 
which  happens  after  an  earthquake, 
almoft  all  kind  of  labour  is  laid  afide, 

A  little  attention  to  what  happens 
every  day  'around  us,  will  teach  us 
that  perfons  who  have  been .  long  ac- 
cuftomed  to  labour,  become  a  prey  to 
many  diftempers,  and  are  always 
among  the  firll  who  fall  vidlims  to 
epidemical  ones,  when  they  fuddenly 
defift  from  it.  But  this  is  not  all ;  la-  '  ^ 

bouring  people  feldom  have  power, 
and  not  often  inclination,  to  provide 
any  thing  for  contingencies  3  hence  a 
public  calamity  always  attacks  them 
unprovided,  and,  wdiich  adds  to  their 
misfortune,  famine  now  lends  her 
affiftance  to  the  other  caufes  I  have  al- 
ready  mentioned ;  by  all  v/hich,  the 
body  is  foon  debilitated,  and  becomes 
unable  to  refift  a  contagion,  which  for¬ 
merly  it  would  eafily  have  conquered. 

When  we  coniidcr  all  thefe  circum- 
flanccs  as  the  natural  confequenccs  of 
an  earthquake,  we  need  not  be  fur- 

prized 
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prized  that  a  plague,  and  various 
other  diftempers,  Ihould  follow  it. 
We  may  therefore  eafily  account  for 
the  faft  fo  frequently  mentioned  by 
authors,  without  having  re&urfe  to 
any  thing  fupernatural,  or  fuppofing 
that  the  earthquake  itfelf  is  fraught 
with  the  feeds  of  contagion,  which  it 
diffeminates  abroad  for  the  deftruc- 
tion  of  mankind. 

Befides  the  caufes  of  putrid  difeafes, 
which  have  been  already  examined  in 
the  preceding  part  of  this  work,  there 
are  a  variety  of  others,  which  arofe 
either  from  the  prevailing  philofophy 
of  the  times,  from  fuperftition,  or 
from  prieftcraft ;  but  they  are  moft  of 
them  fo  whimfical,  that  they  hardly 
deferve  any  ferious  attention:  We 
fliall  juft  mention  a  few  of  them. 

It  has  already  been  obferved,  that 
mankind,  in  every  age  of  the  world, 
have  had  a  ftrong  propenfity  to  dif* 
cover  the  caufe  of  any  thing  that  ap¬ 
peared  ftrange  and  wonderful :  ftimu- 
lated  by  this  propenfity,  they  have  gene-’ 
rally  fixed  a  caufe  for  every  phcenome- 

•non 
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non  that  fell  within  their  obfervation, . 
though  unhappily  they  have  oftenftum- 
bled  upon  a  very  uncouth  and  unphilo- 
fophical  one.  Of  this  kind  is  that  of 
Kircher,  Vho,  at  a  lofs  to  difcover  the 
real  caufe  of  a  peftilence,  fixed  it 
upon  the  venom  emitted  from  fer- 
pents ;  not  confidering  that  ferpents  do 
not  throw  out  their  venom  but  either 
in  their  own  defence,  or  to  deftrov 
their  prey.  But,  even  allowing  that 
they  did  throw  itout  at  other  times,  the 
c[uantity  would  always  be  too  fmall 
to  contaminate  the  atmofphere. 

This,  perhaps,  wa's  only  the  foible 
of  a  fingle  perfon  ;  but  by  much  the 
moft  common  of  thefe  whimfical 
opinions  arofe  from  judicial  aftro- 
logy,  without  the  ftudy  of  which, 
no  man  could  formerly  be  a  philofo- 
pher,  and  far  lefs  a  phyfician.  As  no 
difeafe  then,  from  a  peftilential  fever 
to  a  pimple  on  the  nofe,  could  attack 
a  perfon,  but  by  the  malign  influence 
of  a  planet  or  planets  ;  fo,  far  lefs 
could  any  difeafe  be  cured,  without 

removing 
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jreiiioving  this  malign  influence  by  the 
fuperior  power  of  other  planets  that 
were  more  aufpicious  in  their  nature. 
This,  however  rifible  it  may^  feem  to 
iis  at  prefent,  about  two  centuries  ago 
was  reckoned  fo  ferious  an  affair,  that 
he  who  had  the  greateft  knowledge 
of  the  ftars  had  likewife  the  greateft 
knowledge  of  the  human  body :  and 
if  a  phyfician,  or  even  an  empyric, 
fucceedeA  in  curing  a  patient,  where 
others  had  failed  before  him,  his  fuc- 
cefs  was  attributed  to  his  fuperior 
fleill  in  aftroiogy  ;  which  fkill,  at  that 
time,  was  artfully  employed  to  per^ 
fuade  mankind,  that  the  ftars  were 
the  caufe  of  every  public  and  private 
calamity  that  happened. 

The  doclrine  of  dsemons  poffefling  a 
delegated  pbwer  of  contaminating  the 
air,  and  producing  peftilential  dif- 
eafes,  was  likewife  often  iuccefsfully 
inculcated  upon  the  reft  of  mankind 
by  the  cunning  prieft  ;  and  fo  far  was 
this  ridiculous  opinion  of  daemons  in* 

terfering  with  the  affairs  of  The  air 

and 
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and  pf  mankind  carried,  tliai:  afi 
author  of  reputation  feriouily  relates 
a  ftory  of  a  woman,  who  met  a 
mon  while  flie  was  travelling,  qui  mor- 
bum  pudendi  dedit  ei  in  concubitu^  de  qu6 
pojlea  moritur  mulier.  But  I  have  already 
faid  enough  cohcerhing  ftlch  •whimfi-- 
cal  notions,  and  fhall  now  proceed  td 
give  my  own  opinion  relative  td  the 
caufes  of  putrid  difeafes,  and  their 
mode  of  afting  on  the  animal  body^ 
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Of  f articular  fates  of  the  intmofpherej^^ 
•whether  produ£live  of  putrid  diforders. 

F  all  thofe  things  which  tend 
to  fupport  animal  life,  air  is 
the  moft  .eonftantly  and  indifpen- 
fibly  neceflary.  It  is  a  fluid,  not 
only  always  in  eonta<5t  with  the 
whole  furfaee  of  our  bodies,  and 
abforbed  by  the  cuticular  pores,  but 
alfo  continually  entering  into  our 
lungs,  from  thence  pafling  into  our 
blood,  and  conftituting  an  ingredient 
in  every  part  of  our  compofition. — 
Our  food,  drink,  and  whatever  elfe 
we  make  ufe  of,  are  only  neceflary 
for  us  at  fome  particular  times  ;  but 
the  air  is  neceflTary  for  us  every  mo¬ 
ment.  It  becomes,  therefore,  natural 
for  us  to  look  upon  a  pure  air  as  one 
of  the  greateft  fources  of  health,  and 
an  impure  one  as  one  of  the  greateft 
fources  of  difeafes ;  and  to  attribute 
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to  its  various  changes,  from  hot  to 
cold,  from  moift  to  dry,  and  to  the 
various  particles  which  are  continual¬ 
ly  floating  in  it,  many  of  thofe  difor- 
ders  wh#fe  origin  we  cannot  other- 
wife  account  for. 

Formerly,  when  the  plague  vilited 
Europe  more  frequently  than  it  has 
done  of  late,  when  the  minds  of  men 
were  more  clouded  with  fuperftirion, 
and  lefs  acquainted  with  philofophy, 
that  diftemper  was  always  reckoned 
the  immediate  effedt  of  Divine  ven¬ 
geance,  When  philofophy  began  to 
emerge  out  of  that  Gothic  darknefs 
in  which  it  had  long  been  funk,  and 
natural  caufes  confequently  to  be 
inquired  into,  the  atmofphere  was 
one  of  the  firft  that  attradled  our  atten¬ 
tion;  and  whenever  putrid  difeafes 
became  epidemic,  and  no  vifible  caufe 
could  be  affigned,  they  were  faid  to 
derive  their  origin  from  certain  oc¬ 
cult  qualities  of  this  atmofphere. 
Thefe  occult,  or,  as  they  were  fome- 
times  called,  malignant  qualities, 
were  often  attempted  to  be  rec- 

P  2  „  tided 
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tified  by  large  fires  of  aromatic 
woods,  refins,  gums,  &c. ;  but  thefe 
having  never  done  any  good,  it  be¬ 
came  at  laft  doubtful  with  fome, 
whether  fuch  malignant  ‘"qualities 
really  exifted ;  and  as  they  could  not 
detedl  them,  they  pofitively  infilled 
that  no  ftate  of  the  atmol'phere  had 
any  influence  on  the  difeafes  of  the 
human  body. — Others,  willing  to  ad¬ 
here  to  the  old  do6lrine,  ftill  infilled 
on  the  malignancy  of  the  atmofphere 
being  the  caufe  of  every  difeafe  for 
which  no  other  caufe  could  be  allign- 
ed.  But  as  this  atmofphere  is  fo  fleet¬ 
ing  and  volatile  a  body,  and  on  thefe 
accounts  cannot  be  properly  examined, 
the  difpute,  in  a  great  meafure,  re¬ 
mains  as  yet  undetermined. 

Some  few  attempts  have  indeed 
'  from  time  to  time  been  made,  in 
order  to  difcover  the  qualities  of  the 
atmofphere,  by  expofing  pieces  of 
meat  and  other  putrefcible  fubllances 
at  different  heights ;  but  thefe  trials 
have  hardly  ever  led  to  any  ufeful 
inference  5  and  for  this  plain  reafon, 

becaufe 
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becaufe  there  was  no  ^  ftandard  to 
compare  them  by ;  and  without  a 
ftandard,  experiments  of  this  kind 
can  prov€  nothing ;  for,  fuppofe  a 
piece  of  meat  to  have  putrified  when 
expofed  at  any  given  height  in  an 
epidemical  feafon,  in  the  fpace  of 
12  or  14  hours,  when  the  weather  was 
of  fuch  a  degree  of  heat  and  moifture, 
unlefs  we  could  be  certain  that  it 
would  not  putrify  in  fo  fhort  a  time 
in  the  fame  height,  when  the  wea¬ 
ther  was  ot-  the  fame  degree  of  heat 
and  moifture,  and  no  epidemical  fick- 
nefs  exiiling,  our  experiment  would 
prove  nothing.  For  want  of  fuch  a 
ftandard  therefore,  the  only  method  of 
forming  any  idea  of  the  confequences 
of  experiments  of  this  nature,  would 
be  to  try  the  fame  putrefcible  fub« 
ftances,in  the  fame  altitudes,  in  health¬ 
ful  feafons,  when  the  atmofphere,  with 
regard  to  heat  and  mojfture,  exactly 
correfponded  with  its  heat  and  moif- 
ture  in  fuch  feafons  as  epidemic  and 
contagious  difeafes,  fuppofed  to  arife 
from  the  atmofphere,  were  prevalent. 

P  3  This, 
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This,  I  believe,  was  never  attempted, 
owing,  perhaps,  to  the  difficulties  that 
occur  in  the  execution  of  it ;  for  it  is 
rare  that  our  variable  clintate  conti¬ 
nues  the  fame  any  length  of  time 
together,  or  is  found  the  fame  any  ' 
two  different  days,  at  different  or 
at  the  fame  times  of  the  year. 

I  have  made  two  or  three  at¬ 
tempts  of  this  nature  of  late,  with  a- 
view  to  compare  the  qualities  of  the 
air  at  one  time,  with  its  qualities  at 
another ;  but,  from  the  whole,  I  caq 
hardly  fay  I  have  been  able  to  draw- 
any  other  inference,  than  that  I  have 
always  found  that  pieces  of  meat 
which  were  pretty  large  "putrified 
more  or  lefs  quickly,  according  to 
the  different  degrees  of  the  heat  of 
the  air ;  pieces  that  were  fmall  putri- 
fied  in  proportion  to  the  degrees  of 
its  heat  and  moifture ;  but  none  of 
thofe  trials  were  ever  made  in  fta,tes 
of  the  air  fuppofed  to  be  epidernic  or 
contagious. 

Under  the  head  of  putrid  effluvia,  I 
have  already  delivered  my  fentiments 
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concerning  the  poffibility  of  the  air 
being  contaminated  in  our  northern 
climates  ;  arid  though  I  have-  there- 
given  it  ^  my  opinion,  that  it-  never 
can  be  fo  contaminated  as  to  infedt 
people  -with  putrid  difeafes,  -without- 
the  affiftance  of  fome  particular  con¬ 
tagion;  yet  I  will  not  pretend  to  fay 
that  there  may  not  be  fome  dates  of 
it,  which  may  predifpofe-  the  body 
both  to  thefe;  and  to  a  number  of 
other  epidemics.  l  am- the  more  dif-' 
pofed  to  be  of  this  opinion  when  I- 
confider,  that  thofe  gentlemen  who 
have  paid  a  more  than  ordinary  atten¬ 
tion  to  epidemics,  have  found  them 
of  fuch  various  natures,  eveh  when 
the  climate  and  weather  feemed  to  be- 
exadlly  the-  fame,  that,  not  finding 
any  other  caufe  to  deduce  them 
from,  they  concluded,  that  they  de¬ 
pended  upon  fomething  in  the'  at- 
mofphere,  which  we  have  not  yet,  and 
perhaps  never  will  have  the  fmalleft 
knowledge  of  *.  But-  though  we- 

may 

*Varii  funt  nempe  annorumconftitutiones,quaeneque 
calorij  neque  frigori,  non  fucco  humidove,  ortum  fuum 
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may  not  have  it  in  our  power  to  dif-. 
cover  all,  or  even  any  of  the  hidden 
qualities  of  the  atmofphere ;  yet,  as  far 
as  its  fenlible  qualities  and  mutations 
fall  under  our  obfervation,  we  may 
endeavour  to  inveftigate  them,  and  the 
effefts  arifing  from  them. 

We  have  already  found  in  the  expe- 
riments  made  upon  heat  and  mob 
dure,  that  they  are  both  necefiary  to 
produce  putrefadlion ;  and,  agreeable 
to  this,  is  has  always  been  obferved, 
that  a  warm  humid  atmofphere  has 
been  followed  with  putrid  epidemics  | 
as  plagues,  fo  called  in  the  fouthern 
regions,  and  malignant  fevers,  inter- 
mittents,  and  dyfenteries  in  the 
northern,  of  which  I  could  give  many 
inftances  from  authors,  but  fhall  con¬ 
tent  myfelf  with  only  mentioning, 
that  this  is  the  peftilential  date  of  air 
defcribed  by  Hippocrates*,  by  Mer- 

debent.  Sed  ab  occultu  potius,  et  inexplicabili  quadam 
alieratione  in  ipfa  terrae  vifceribus  pendent,  unde  aer 
ejufmodi  effluviis  pntaminatur,  Sydenham  de  Moirh. 
ppidem. 

*  Hippocrat.  Epidem.  lib®  iii. 
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Curialisf,  in  the  plague  which  hap¬ 
pened  in  his  time  at  Padua ;  and  that 
at  Smyrna,  the  plague,  which  is  yearly 
carried  r^ere  by  fhips,  conftantly 
ceafes  about  the  24th  of  June,  by  the 
dry  and  clear  weather  they  always 
have  at  that  time,  the  unwholfome 
damps  being  then  dillipated  *. 

As  a  continuation  of  warmth  and 
humidity  in  the  atmofphere  has  ge¬ 
nerally  been  obferved  to  precede  epi¬ 
demics  of  the  putrid  kind,  fo  in  a  low 
damp  country,  the  fame  kind  of  dif- 
eafes  are  generally  endemic.  Thefe 
two  fails  being  com  pared  together,  and 
found  agreeable  to  the  foregoing  ex¬ 
periments,  afford  a  ftrong  proof  of 
heat  and  moifture  being  favourable  to 
putrid  difeafes,  though  I  am  inclined  to 
believe  that  they  cannot  produce  them 
without  the  alliftance  of  fome  other 
caufes }  all  therefore  that  they  appear 
to  do,  is  to  predifpofe  the  body  for 
the  reception  of  a  putrid  infeilion, 


f  Mercurialis  praeled.  de  peftilent. 
5  Mead  on  the  Plague, 
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which,  when  applied,  will  produce  a 
putrid  difeafe  in  fuch  a  ftate  of  the 
atmofphere  ;  whereas  in  a  dry  warm, 
or  in  a  dry  cold  ftate  of  it,  ct  would 
perhaps  not  have  been  able  to  have 
produced  any  morbid  alFedlion  at 
all ;  and  this  opinion  feems  confirm¬ 
ed  by  the  hiftory  of  plagues,  which, 
in  all  countries,  have  generally  been 
obferved  to  abate  fomething  of 
their  feverity  in  warm  dry  weather, 
and  generally  almoft  intirely  to 
ceafe  in  cold,  dry,  and  frofty  wea¬ 
ther. 

Let  VIS  now  confider  by  what  means 
a  moift  foggy  atmofphere'  is  produc¬ 
tive  of  thefe  efFefts. 

In  the  firft  place,  it  may  produce 
them  by  diminilhing,  or  almoft  en¬ 
tirely  ftopping'  the  perfpiration,  by 
which  a  fuperfluous  load  of  noxious 
humours  being  confined  in  the  body, 
it  will  become  more  liable  either  to 
fall  into  a  fpontaneous  difeafe,  or  to 
receive  the  infedlion  of  a  putrid  one. 
Secondly,  by  weakening  and  relax¬ 
ing  the  fpring  of  the  animal  fyftem, 

and 
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and  thereby  diminifhing  its  power 
of  refifting  any  morbid  contagion  that 
may  be  applied  to  it.  And  thirdly, 
perhaps  j^y  introducing  into  the  fyft 
tern  a  fuperfluous  quantity  of  aque¬ 
ous  moifture,  which  has  been  found 
by  fome  preceding  experinients  to 
accelerate  the  putrefaftion  of  animal 
fubftances. 

The  learned  Dr,  Mead,  in  accounts 
ing  for  the  origin  of  the  plague, 
agrees  with  what  I  have  here  deli¬ 
vered,  and  fays,  that-  it  is  generated 
in  -(Ethiopia  during  the  rainy  feafons  ; 
and,  as  he  fuppofes  it  likewife  to  take 
its  rife  often’  in  Cairo*,  he  imagines 
the  caufe  of  it  to  be  the  putrid'  elHuvia 
arifing  from  the  canals  in  the  city,  as 
he  could  not  derive  it  from  the  fame 
caufe  as  in  iEthiopia,  there  being 
hardly  ever  any  rain  at  Cairo  f :  But 
the  dodlor  has  here  been  in  a  miftake 
concerning  the  origin  of  the  plague 


*  Mead  on  the  Plague, 
r}-  Haffelquift’s  Travels, 
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in  that  city ;  for  we  are  informed  by 
Profper  Alpinus,  that  it  is  very  rarely, 
if  ever,  generated  there,  but  com¬ 
monly  imported  by  trading  Veflels  in  ' 
the  fame  manner  as  it  is  into  Europe^‘: 
but  were  it  really  a  native  of  Cairo, 
from  what  I  have  already  obferved 
with  regard  to  putrid  effluvia,  I  am 
of  opinion  that  it  could  not  be  gene¬ 
rated  there  by  moifture. 

Next  to  the  warm  humid  ftate  of 
the  atmofphere,  the  cold  humid  ftate 
of  it  feems  the  moft  favourable  to  the 
putrefa6lion  of  the  living  animal.  It 
is  to  be  obferved,  that  this  lall  ftate  is 
not  fo  favourable  to  the  putrefaftion 
of  the  dead  animal,  becaule  heat, 
as  well  as  moifture,  is  neceflary ;  but  a 
living  animal,  having  an  innate  prin¬ 
ciple  of  heat,  which  is  almoft  always 
fufficient  for  this  procefs,  and  which 
feems  to  fuffer  little  or  no  alteration 
from  the  heat  of  the  furrounding 
medium,  is  therefore  in  a  ftate  fit  for 

*  Profper  Alpin.  de  Medicin.  Egyptiort, 
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becomiftg  putrid,  independent  of 
any  auxiliary  heat.  It  becomes  there* 
fore  a  difficult  queftion  to  deter-^ 
mine,  whether  a  warm  humid  at* 
mofphere*  or  a  cold  humid  one,  is 
the  mofl  favourable  to  the  grov^rth 
and  increafe  of  putrid  difeafes  in 
living  animals. 

Dr.  Lind  feems  to  be  of  opinion  that 
heat  and  moifture  in  the  atmofphere 
are  moft  favourable  to  the  rife  and 
progrefs  of  acute  putrid  difeafes,  as 
peftilential  and  malignant  fevers  of 
all  kinds  ;  and  that  cold  and  moifture 
are  moft  favourable  to  flow  chro¬ 
nic  ones,  as  the  fcurvy,  8cc.  This 
dcxftrine  he  has  illuftrated  with  great 
propriety,  from  feveral  inftances  of 
failors  having  been  attacked  with  the 
fcurvy  in  cold  damp  channel  cruifes  ; 
and  from  the  fame  difeafe  being  en¬ 
demic  among  fome  of  the  northern 
nations,  particularly  fuch  as  live  in 
damp  unwholeforae  houfes,  and  have 
fcarcely  any  green  vegetables  dur¬ 
ing  three-fourths  of  the  year  *. 

*  Lind  on  the  Scurvy, 
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But,  as  the  natural  heat  of  living 
animals  feems  to  be  but  little,  if  at  all, 
aflfedled  by  the  heat  of  the  furround* 
ing  medium  in  which  they  live,  it 
would  from  thence  apffear,  that 
they  Ihould  be  equally  fubjedl  to 
putrid  difeafes  in  a  moift  warm  at- 
mofphere,  as  in  a  moifl;  cold  one; 
and  the  hiftory  of  moft  pellilential 
diforders  feems  to  confirm  this  opi¬ 
nion. 

It  has  been  obferved,  that  fome 
fubftances,  and  particularly  wood, 
is  more  liable  to  rot  and  decay, 
when  expofed  to  many  fucceffions  of 
drought  and  moifture,  than  when 
kept  regularly  dry  or  wet.  This  ob- 
fervation,  however,  as  far  as  I  can 
difcover  from  the  hiftory  of  epide¬ 
mics,  is  not  transferable  to  animal 
fubftances ;  for  I  do  not  find  that  fud- 
den  f  tranfitions  from  wet  to  dry,  and 
•vice-  •verfa,  have  been  reckoned  fo 
hurtful  to  the  health,  as  wet  foggy 

Raulin  des  Maladies  occafionees  per  les  promptes 
et  frequentes  Variaiioiis  de  TAir, 
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weather  long  continued :  Nor  do  I 
recolledl,  among  all  the  difeafes  men¬ 
tioned  by  Raulin,  as  arifing  from 
fudden  changes  of  the  air,  that  he  has 
mention(^  putrid  ones,  though  it 
would  feem  that  fuch  fudden 
changes  may  in  fome  meafure  oc- 
cafion  them,  by  flopping  the  perfpi- 
ration,  bringing  on  a  plethora,  and 
afterward  an  inflammatory  fever; 
which  inflammatory  fever  may, 
and  often  does,  end  in  a  putrid 
one,  particularly  if  it  be  improperly 
treated. 

From  the  whole  of  the  obfervations 
that  have  ever  been  made  upon  the 
atmofphere  of  this  country,  we  have 
no  great  reafon  to  dread  its  being  the 
proximate  caufe  of  any  putrid  diftem- 
perj  but  as  diftempers  of  any  kind 
are  fo  apt  to  change  their  nature, 
and  to  be  transformed  into  others 
quite  different  from  what  they  were 
originally ;  and  as  the  atmofphere  of 
this  country  has  frequently  been 
the  caufe  of  difeafes  of  divers  kinds, 
when  thefe  have  changed  into  pu¬ 
trid 
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trid  ones,  the  air  has  often  been  faid 
to  be  the  caufe  of  them,  when  it 
is  probable  they  depended  more 
upon  improper  management,  or  a 
variety  of  other  circumftances. 
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CHAP.  xiir. 

An  attempt^  to  explain  hoiv  putrefaBion 
aBs  upon  the  living  animal, 

From  what  has  been  faid  in  the 
preceding  chapters,  as  well  as 
from  daily  obfervation,  it  appears 
evident,  that  all  animal,  and  the 
greateft  part  of  vegetable  fubftances 
have  a  natural  tendency  towards  a 
Rate  of  putrefa6lion,  were  they  not 
perpetually  reftrained  from  that  Rate, 
by  the  agency  of  fome  powerful 
caufe  or  caufes ;  fo  that,  when  we 
confider  them  with  this  tendency 
impofed  upon  them  by  the  author  of 
nature,  we  have  more  reafon  to  won¬ 
der  that  they  do  not  always  run  into 
a  putrid  Rate,  than  that  they  fliould 
only  fometimes  do  fo. 

As  in  this  enquiry  we  have  found 
that  heat  and  moiflure,  when  ap¬ 
plied  to  putrefcible  fubflances,  uni- 
verfally  difpofe  to  putrefaction ;  and  as 
the  human  fpecies  have , always  been 
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found  to  poflefs  a  degree  of  heat 
and  moifture  highly  favourable  to 
putrefadion,  let  us  firft  endeavour 
to  inveftigate  the  reafonsc  why  that 
fpecies,  though  it  has  the  two  moft 
powerful  caufes  of  this  evil  inter¬ 
woven  with  its  exiftence,  fuffers  fo 
feldom  by  .  it  ;  and  perhaps  this 
inveftigation  may  throw  fome  light 
upon  the  reafons  why  it  fornetimes 
does  fuffer  by  it. 

In  this  inveftigation,  the  firft,  and 
perhaps  the  moft  powerful  caufe 
that  prefents  itfelf  to  us,  is  motion. 
Before  we  attempt  to  explain  the 
caufe  why  motion  is  fo  ftrong  and 
univerfal  an  antifeptic,  let  us  firft 
eftabliih  the  fa6l“^.  This;  I  think, 
cannot  be  very  difficult,  for  almoft 
the  whole  of  the  works  of  Nature 
point  it  out  to  us.  When  we  look 
aroundj  and  view  the  fabric  of  this 
material  world,  we  hardly  find  any 

Quamdiu  i3equabili  motu  per  vafa  circumducuntur 
humores,  nulla  nafcitiir  in  corpore  putredo,  omne  illud, 
quod  indperet  difponi  ad  putredinem,  folitis  corporis 
viis  eliminatur.  Vans-Wieten  Commentar. 
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tiling  at  reft.  In  the  deepeft  recefles 
of  the  earth,  the  different  ftrata  are 
perpetually  concreting  into  new  com- 
*bination%  and  forming  gems,  metals, 
fpars,  &c.  On  its  furface  it  is  con- 
ftantly  producing  vegetable,  animal, 
and  other  fubftances  ;  froiti  all  which 
it  appears,  that  its  ultimate  particles 
are  in  continual  motion,  independent 
of  its  annual  and  diurnal  revolu¬ 
tions,  by  which  the  whole  of  it  is 
moved. 

The  fea  alfo,  that  huge  body  of 
water,  which  furrounds  this  earth, 
has  the  motion  of  a  perpetual  flux  and 
reflux  impreffed  upon  it.  The  rivers 
are  continually  running  from  their 
fources  towards  the  fea,  and  are  by 
that  motion  preferved  frefli;  as  it  is 
only  in  fome  ftagnating  lakes  and 
marfhes  that  water  is  ever  found  pu¬ 
trid,  according  to  the  common  phrafe  ; 
though,  in  reality,  neither  water  nor 
earth,  confidered  as  pure  elementary 
fubftances,  are  putrefcible  *,  and  it  is 
only  by  being  mixed  with,  and  par- 

taking 
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taking  of  the  fmell  of  other  putrid' 
matter,  that  they  have  been  reckoned 
putrid. 

But,  befides  the  earth  and  tvater,  the 
air  alfo  which  furrounds  us  is  in  per¬ 
petual  motion,  and  conftantly  agi¬ 
tated  by  a  variety  of  different  caufes. 
Though  we  do  not  know  all  the  dif¬ 
ferent  particles  which  exift  in  the 
atmofphere,  we  are,  I  think,  pretty  cer¬ 
tain  that  air  itfelf  is  a  non-putrefcible 
fubftance;  though  at  the  fame  time 
we  muft  alfo  take  notice,  that  there 
are  always  a  great  many  putrefcible 
bodies  floating  about  in  it,  and  thefe 
bodies,  when  they  are  accumulated 
together  in  large  quantities,  conftitute 
what  we  call  a  putrid  or  unwholefome 
atmofphere. 

All  the  various  fluids  contained  in 
the  animal  fyftem  are  in  perpetual 
motion,  and  moil  of  them,  together 
with  the  greateil;  part  of  the  folids, 
are  concerned  in  thofe  motions  called 
vital  or  involuntary,  which  go  on  in 
a  conftant  and  uniform  manner,  whe¬ 
ther  the  animal  be  lleeping  or  w'^aking. 

4  But, 
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But,  Belides  this,  the  whole  body  of 
every  living  animal  is  fubjeft  to  the 
power  of  the  mind,  and  by  Her  di- 
reftions  frequently  performing  mo¬ 
tions  of  the  Voluntary  kind,  though 
thefe  do  not  feem  to  oppofe  pu¬ 
trefaction  fo  much  as  the  involun¬ 
tary  ;  for,  when  the  vital  or  circu¬ 
latory  motion  of  the  blood  is  flopped, 
in  a  leg  for  inflance,  and  all  the  parts 
of  that  leg  perfectly  at  refl  among 
themfelves,  it  foon  begins  to  mortify, 
though  the  power  of  moving  it  hj  the 
direction  of  the  mind  may  remain. 

But  not  only  the  various  parts  of 
animals,  but  even  thofc  of  vegetables 
alfo,  are  in  perpetual  motion  among 
themfelves.  The  circulation  of  their 
fap,  is  a  fadt  that  has  been  long  efla- 
bliihed  ;  nor,  when  we  confider  their 
daily  growth,  the  formation  of  bark, 
flowers,  and  fruits,  can  it  well  be 
doubted  that  their  folid  parts  have  a 
fpecies  of  motion  alfo. 

Thefe  fev/  obfervatioiis,  out  of  a 
great  many  more  that  might  be 
added,  are,  I  prefume,  fufFicient  to 

0^3  cflablifii 
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eflablifli  the  certainty  of  all  kinds  of 
matter  being  in  a  perpetual  motion  ”, 
and,  whoever  has  attended  diligently 
to  nature,  mull,  I  flatter  my;felf,  have 
been  convinced,  that  it  is  one  of  the 
principal  agents  by  which  bodies  are 
preferved  from  a  ftate  of  putref- 
cency;  and  the  reafon  of  its  a6ling 
in  this  manner  will  likewife  ap¬ 
pear  from  a  little  attention  to  the 
phsenomena  that  attend  putrefying 
bodies, 

A  great  variety  of  repeated  obfer- 
vations  have  taught  us,  that  it  is  an 
invariable  law  of  nature,  that  a  fer¬ 
mentative  motion  mull  neceflarily 
precede  a  ftate  of  putrefaflion,  in 
all  dead  animal  and  vegetable  bo¬ 
dies.  Now,  in  order  to  allow  this 
fermentative  motion  to  take  place,  it 
is  neceflary  that  the  parts  of  the  body 
upon  which  it  is  to  operate,  be  at  reft 
among  themfelves ;  for,  if  they  are 
urged  by  any  vu  a  tergo^  in  the  man¬ 
ner  of  living  animal  fluids  or  vege¬ 
table  juices,  they  will  be  much  lefs 
fufceptible  of  motion  from  any  oth^i* 

caufe^ 
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caufe,  which,  before  it  can  operate 
upon  them,  mull  deftroy  this  force  or 
power  by  which  they  are  already 
impelled^ forward.  Daily  obfervatio* 
confirms  the  truth  of  this ;  for  rut: 
ning  water  cannot  be  rendered  putria 
by  adding  a  putrid  ferment  to  it ;  nor 
will  the  limbs  of  animals,  or  branches 
of  vegetables,  become  putrid,  while 
they  are  properly  fupplied  with  juices 
from  the  parent  flock. 

A  fecond  caufe,  why  mankind, 
though  fo  fufceptible  of  putrefaction, 
are  fo  feldom  attacked  with  it,  ap¬ 
pears  to  be  the  antifeptic  nature  of  .the 
food  which  they  daily  make  ufe  of. 
Though  the  human  ftomach  has  fuch 
an  amazing  power  of  converting  al- 
mofl  all  kinds  of  aliment  into  proper 
nouriftiment,  that  fome  have  con¬ 
cluded  it  pofTefled  of  a  power  of  de¬ 
ftroy  ing  the  fpecific  difference  of  eve¬ 
ry  thing  taken  into  it^;  yet  experience 
teaches  us,  that  the  nouriftiment  ex¬ 
tracted  from  fome  kinds  of  food,  has 

♦  Arbuthiiot  on  Aliment. 
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n  much  flronger  antifeptic  power 
than  that  extrafted  from  others ;  ac¬ 
cording  to  which,  it  has  been  obferv- 
ed,  that  lirice  fugar  and  the  cafcefcent 
vegetables  became  apart  of  the  diet  of 
the  people  in  this  country,  putrid  dif- 
eafes  have  been  much  lefs  frequent 
than  formerly,  when  our  forefathers 
lived  upon  grain  and  flefli,  without  a 
proper  mixture  of  acids  to  correct 
their  tendency  towards  putrefadlion. 
There  may  be,  and  undoubtedly  are, 
a  number  of  other  fubordinate  caufes, 
which  co-operate  wdth  thefe  two  alrea¬ 
dy  mentioned,  in  retarding  the  ten¬ 
dency  of  animals  towards  a  putrid  date. 
But  as  their  power  is,  I  prefume,  much 
more  limited,  I  lhall  pafs  over  them  in 
filence,  and  only  at  prefent  take  notice 
of  the  efiefts  of  want  of  motion,  and 
of  antifeptic  food,  which,  I  am  per- 
fiiaded,  will  be  found  of  themfelves 
adequate  to  the  prodiicdion  of  putre- 
faftion,  without  the  exiftence  of  pu-^ 
trid  miafmata,  or  any  other  caufe 
whatever  exiftiog  out  of  the  body. 

Neither 
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Neither  the  whole,  nor  any  part  of 
a  living  animal,  is  ever  attacked  with 
putrefaftion,  nnlefs  previoufly  dif- 
po'fed  thereto  by  the  exiftence  of  fome 
caufe,  though  that  caufe  may  be  not 
difcoverable.  On  the  other  hand,  the 
dead  animal  is  always  attacked  wifh^ 
and  runs  fpontaneoufly  into  it,  unlefs 
prevented  by  fome  evident  caufe.  But 
the  living  and  the  dead  animal  are  ex- 
aftly  of  the  fame  materials,  and  exaftly 
of  the  fame  conftruftion.  That  the 
living  animal  does  not  putrefy  as  rea¬ 
dily  as  the  dead  one,  muft  therefore  be 
owing  to  fomething  which  it  enjoys 
while  living,  and  is  deprived  of  when 
dead.  We  do  not  know  in  what  life  con- 
lifts,  nor  the  powers  of  which  it  is  pof- 
feffed  ;  let  us,  therefore,  inftead  of  in¬ 
dulging  ourfeives  in  ideal  conjedlures 
concerning  things  which  we  do  not  un- 
derftand,  confider  the  difference  be¬ 
tween  the  living  and  the  dead  animal, 
as  far  as  this  difference  falls  within  the 
compafs  of  our  knowledge,  and  try 
whether  this  will  lead  us  to  difcover 

why 
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why  the  one  feldom  putrefies,  and 
the  other  conflantly  does  fo. 

Here  the  firfl:  and  moft  obvious 
(difference  that  ftrikes  us,  isfxmotion ;  ^ 
for,  independent  of  the  loco-motive 
faculty  of  a  living  animal,  its  various 
parts  are  all  in  conftant  motion 
among  themfelves.  Now,  as  we  have 
already  feen  above,  that  a  flate  of  reft 
is  favourable  to  putrefacflion,  and  a 
ftaie  of  motion  unfavourable  to  it^, 
we  may,  I  think,  from  thence  reafon- 
ably  conclude,  that  motion  is  one  of 
the  caufes  of  the  prefervation  of  the 
living  animal,  and  the  want  of  mo¬ 
tion  is  one  of  the  caufes  of  the  deftruc- 
tioii  or  putrefaftion  of  the  dead  one. 

This  conclufion  admits  of  the  ftrong- 
eft  proofs,  both  from  what  happens  to 
animals  themfelves,  and  from  their 
analogy  to  vegetables.  I  fliall  begin 
with  the  former., 

*  The  author  here  only  means  relative  reft  and  mo¬ 
tion  ;  for  it  will  appear  afterward,  that  abfolute  reff,  or 
immobility  of  the  parts  of  any  body,  preferve  it  in  the 
itrongeft  manner;  and  that,  on  the  other  hand,  violent 
motion  in  a  living  animal  will  deftroy  it,  by  inducing 
putrcfadtion. 
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Any  part  or  member  of  an  animal 
may  eafily  be  made  to  putrefy,  by 
depriving  it  of  the  circulatory  motion 
of  its  bk)od  and  other  juices.  If  a 
ligature  be  tied  around  a  leg  or  an 
arm,  fo  tight  as  to  flop  the  circu¬ 
lation,  a  mortification  foon  fol¬ 
lows  ;  when  the  influent  blood  is 
denied  admiflion  into  any  member 
frorn  an  internal  obftrudlion,  the 
fame  thing  happens,  if  the  obftruftion 
be  long  enough  continued  ;  and  in 
both  thefe  cafes,  the  moft  obvious 
caufe  which  we  can  difcover,  is  the 
lofs  of  motion. 

Nor  is  it  from  animals  only  that 
proofs  in  fupport  of  this  dodtrine  may 
be  drawn:  It  will  admit  of  further 
proof  from  the  analogy  of  vegetables ; 
for  the  fame  thing  that  happens  to 
the  member  of  an  animal  when  tied 
with  a  tight  ligature,  happens  alfo  in 
the  fame  circumftances  to  the  branch 
of  a  vegetable :  And  indeed,  all  the 
fucculeiit  putrefcible  vegetables  feern 
to  depend  more  immediately  upon 
the  circulation  of  the  fap  for  their 

pre- 


[  23^  1 

prefervation,  as  this  circulation  is  no 
fooner  cut  off  from  a  branch  than  that 
branch  begins  to  putrefy,  and  refolve 
into  its  elementary  principites,  pro¬ 
vided  that  its  moifture  be  not  too  fud- 
denly  exhaled,  fo  as  to  prevent  this 
refolution  from  taking  place,  which 
a  heat  not  very  great  will  do  even  to 
the  largeft  vegetables,  and  to  large 
animals  alfo,  as  is  mentioned*  by 
the  learned  Dr.  Shaw,  who,  in  his 
Journey  from  Egypt  to  the  Holy 
Land,  faw  in  the  defert  the  bodies  of 
fome  dead  camels,  which  had  belong¬ 
ed  to  a  former  caravan,  exficcated  by 
the  heat  of  the  climate,  fo  as  to  pre¬ 
vent  that  putrefaftion  which  natural¬ 
ly  confumes  dead  animals. 

But,  though  the  vital  motion  of  ani¬ 
mals  and  vegetables,  when  properly 
regulated,  appears  evidently  to  have' 
apower  of  preventing  putrefaction;  yet 
this  motion  feems  only  to  poflefs  fuch 
a  power,  in  confequence  of  its  hin¬ 
dering  the  fermentative  morion 
from  taking  place.  Now  this  fer¬ 
mentative  motion  is  abfoiutely  ne- 

ceffary 
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ceilary  towards  producing  putrefac¬ 
tion  in  the  dead  animal,  as  will  ap¬ 
pear  from  confidering  that  a  ftate  of 
abfolutet  reft  or  fixednefs  of  the  ul¬ 
tima  corpnfcula  of  matter,  is  ftill  a 
more  powerful  prefer vative  than  vital 
motion  itfelf ;  for  a  piece  of  flefh,  or  of 
any  other  matter,  whofe  parts  are  al¬ 
together  fixed  among  themfelves  by 
froft,  may  be  preferved  perhaps  for 
ever  from  putrefaction  \  and  this,  by 
the  way,  is  one  of  the  many  facts 
that  teach  us  how  little  we  know  of 
nature,  and  of  the  various  and  even 
contrary  methods  fometimes  taken  by 
her  great  Author  to  accomplifh  the 
fame  ends. 

The  next  caufe  I  mentioned,  by 
which  the  living  animal  was  preferv¬ 
ed  from  putrefaction,  was  the  conftant 
fupply  of  frefti  and  antifeptic  mate-  - 
rials,  taken  by  way  of  food  ;  let  us 
therefore  endeavour  to  inveftigate  the 
manner  in  which  food  produces  thefe 
effects. 

I  hope  it  will  not  be  thought  necef- 
fary  here,  that'  I  fliould  explain  the 

theory 
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theory  of  digeftion,  unlefs  it  be  ah 
ledged  that,  by  digeftion,  the  aliment 
undergoes  fuch  a  change  in  the  llo- 
mach,  that  an  antifeptic  ma^  be  en¬ 
tirely  divefted  of  that  quality,  and 
acquire  fome  other  in  its  head.  But^ 
were  this  the  cafe,  to  what  purpofe  do 
we  prefcribe  antifeptics  in  putrid 
difeafes?  or,  how  fhoiild  the  internal 
ufe  of  the  bark  cure  a  partial  or  ge¬ 
neral  tendency  to  mortification  ?  Let 
us  then  take  it  for  granted,  that  an 
antifeptic  ftill  continues  to  be  an  anti- 
feptic,  even  after  it  has  undergone  the 
procefs  of  digeflion ;  and,  if  fo,  the 
diet  of  moft  people  will  afford  us 
Itrong  reafons  to  believe,  that  they 
are  in  fome  meafure  preferved  from 
putrefadlion  by  its  influence. 

But  it  may  be  objefted  here,  that, 
according  to  fome  of  the  befl  theories 
of  digeflion,  the  food  itfelf  under¬ 
goes  a  fpecies  of  putrefaftion  before 
it  is  converted  into  proper  nourifti- 
ment.  At  firfl  fight  this  objedlion 
feems  to  have  fome  confiderable 
weight  j  but,  when  we  refl€c%  that 

not- 
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notwithftanding  this  piitrefaftion,  if 
it  can  be  called  fiich,  the  digeftive 
powers  extra6l  a  wholefome  chyle 
from  f^od  fit  for  nourifliing  the 
body,  it  begins  to  be  of  lefs  confe- 
quence;  and  it  is  of  lefs  ftill,  when  we 
further  confider,  that  the  produit  of  a 
putrefaftive  mixture  becomes  an 
antifeptic,  as  has  abundantly  appeared 
from  feveral  of  the  foregoing  expe¬ 
riments. 

It  may  further  be  objefted,  that 
the  food  of  many  nations,  as  well  as 
that  of  all  carnivorous  animals,  is* 
fuch  as,  having  a  ftrong  tendency 
towards  putrefadfion  itfelf,  mtift  ne- 
ceffarily  augment  that  fame  tendency 
in  the  animals  which  live  upon  it. 
What  has  juft  been  obferved  above 
concerning  the  produd:  of  a  putrid 
ferment,  will  much  diminhh  the 
force  of  this  objection;  and  further, 
v/e  muft  confider,  that  almoft  all  car¬ 
nivorous  animals,  whether  of  the 
human  or  any  other  fpecies,  are, under 
a  perpetual  neceffity  of  ufing  exercife, 
in  order  to  obtain  their  food,  and  this 

neceflarily 
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necefTarily  preferving  the  vital 
tions  from  becoming  languid  and 
fluggifli,  may  poffibly  preferve  the 
body,  by  counterbalancing  tjjat  ten¬ 
dency  v/hich  would  otherwife  arife 
from  the  nature  of  the  food  made  ufe 
of. 

On  a  former  occafion,  I  have  proved 
by  experimentj  that  fal  nitre,  a  ftrong 
antifeptic,  retains  its  nature  and  pro¬ 
perties  after  it  has  gone  through  the 
circulation,  and  been  excreted  by 
urine*.  May  we  not  from  this  inftance 
conclude,  that  many,  if  not  all  the 
other  antifeptics,  continue  to  be  fucli 
after  they  have  gone  through  the 
fame  procefs  ?  And,  if  this  be  allowed, 
it  affords  an  eafy  folution  of  the  rea- 
fon  why  antifeptic  food  preferves  the 
animal  that  ufes  it  from  putrefaftion. 
But,  fuppofing  the  food  of  animals  to 
have  nothing  antifeptic  in  its  nature, 
yet  the  continual  approximation  of 
new  and  frelh  parts  to  the  body,  in 
confequence  of  the  ufe  of  it,  muft  be 
a  powerful  prefervadve  againft  putre- 
faftion;  agreeable  to  which,  it  has 

*  Vide  Experimental  Effays. 
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been  found  that  people  who  have 
died  of  famine,  have  been  in  a  highly 
putrid  Hate  before  their  death 

An  animal  that  is  denied  meat  and 
drink,  dies  in  a  few  days;  but  this 
death,  I  imagine,  does  not  happen  foie- 
iy  from  inanition,  but  from  a  putref- 

cency  of  the  humours ;  as  a  proof  of 
this,  any  watery  liquor  given  to  it,  will 
keep  it  much  longer  from  ftarving. 
Now,  we  can'  hardly  fuppofe  that  the 
water  does  this  by  affording  nourifh-^ 
ment,  as  it  is  deftitute  of  thofe  mucila¬ 
ginous  particles  which  at  prefent 
feem  to  be  reckoned  the  nutritive 
part  of  our  food ;  it  muft  therefore  do 
it  by  diluting  the  fluids,  and  confe- 
quently  keeping  them  from  this  pu-' 
trefcent  ftate.  And  this  feems  confirm¬ 
ed  by  experience ;  for  people  have 
lived  upwards  of  twenty  days  upon 
nothing  but  water  f;  and  the  ftories 

*  The  blood  of  thofe  that  die  of  famine  becomes 
highly  acrimonious,  which  begets  fever,  phrenzy,  and 
fuch  a  degree  of  putrefa61:ion,  as  is  highly  deftru^five  of 
the  vital  principle.  Huxham  on  the  Ulcerous  Sore 
Throat. 

f  Philofophical  Tranfa£f. 
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of  much  longer  abflinence,  where 
water  has  been  allowed,  are  not  alto^ 
gether  incredible. 

Hitherto  I  have  infilled  upon  mo¬ 
tion  and  antifeptic  food  being  prefer- 
vatives  againll  the  putrefcency  of  the 
animal  body ;  the  motion  which  1 
have  always  had  in  view,  is  that  call¬ 
ed  ^ vital,  or  involuntary,  which  mull 
be  carefully  diftinguillied  from  that 
called  fermentative ;  the  former  tend¬ 
ing  to  the  prefervation,  and  the  latter 
to  the  dellrudlion  of  the  animal.  But 
though  vital  motion,  when  rightly 
regulated,  tends  to  the  prefervation 
of  the  animal,  when  it  runs  to  either 
extreme,  it  a6ls  in  a  contrary  naanner. 
If  it  is  too  flow,  it  allows  the  fermen¬ 
tative  motion  to  take  place,  and  bring 
on  putrefadlion ;  if  it  is  too  rapid,  it 
deftroys  the  animal  by  bringing  on 
this  putrefaction  itfelf 

It 

-  I 

^  Longe  autem  citius  in  putrecilnem  abcunt  humores 
aniraalium,  fi  valide  moveantur,  fi  valido  curfu,  vel  alio 
labore,  quis  corpus  exercuerit.  Quam  olidus  fudor, 
quam  acris  et  fcetida  red^itur  urina,  dum  febrls  acuta 

ladantem 
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it  is  perhaps  not  eafy  to  determine 
how  a  too  rapid  motion  of  the  fluids 
Ihould  induce  putrefa6lion ;  it  is  pre- 
fumablcj  however,  that  it  does  fo,  by 
deftroying  their  texture,  and  depriv¬ 
ing  them  of  their  cohelive  principle 
or  bond  of  union,  by  the  poffeffion  of 
which  they  are  kept  in  a  found  flate, 
and  by  the  lofs  of  which  they  run 
into  a  morbid  one.  But,  however  this 
change  is  brought  on,  it  certainly 
does  happen  frequently  in  confe- 
quence  of  rapid  febrile  motion,  which 
has  many  a  time  changed  the  hu¬ 
mours  into  a  putrefcent  fl;ate  in  the 
fpace  of  a  few  daysf. 

What  has  been  obferved  above  con¬ 
cerning  the  efFedls  of  motion  and  reft, 
when  applied  to  animal  bodies,  will, 
I  flatter  myfelf,  enable  us  to  affign  a 

laAantem  prehendit  rhulierem  ?  Nifi  plutimum  potef,  in^ 
tra  paucas  boras  lac  fiet  tenue,  fubflavefcens,  falium, 
odoris  fuburinofi.  Van-Swieten.  Commentar. 

Nimia  agitatio  longe  adhuc  cclerius  putredinem 
inducit.  Acutiilima  febris  intra  24  boras  fic  poted 
corrumpere  omnia,  ut  urina  fcetida,  forces  alvinae  eada^ 
Verofae  penitus,  balitus  oris  putridiflimus,  interna  omnia 
jam  corrupta  teftentur.  Van-Swieten.  Commentar. 

R  z  reafon 
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rcafon  why  thefe  bodies  are  fome- 
times  attacked  with  putrid  difeafes, 
without  having  recourfe  to  (rvva(peia, 
or  any  of  the  o^her  caufes 
which  attack  the  animal  ab  extra,  as 
they  point  out  to  us,  that  animal 
matter  has  a  conftant  tendency  to, 
and  is  poffeiTed  of  all  the  necelTary 
requifites  for  running  into  a  putrid 
ftate. 

In  order  to  illuftrate  this  dodlrine, 
let  us  take  a  view  of  the  moft  iimplc 
methods  by  which  a  putrefa6tion  is 
induced,  and  from  thence  proceed  to 
the  more  complex. 

The  moft  Ample  method  then  of 
producing  putrefadlion  is  v/hat  I  have 
already  mentioned,  viz.  by  tying  a 
ligature  upon  a  member,  fo  tight  as  to 
cut  off  all  communication  with  the 
vital  parts,  by  which  means  it  foon 
becomes  putrid,  without  the  affiftance 
of  any  contagion,  or  internal  difeafe 
of  the  body.  This  fpecies  of  putre- 
fadlion  feems  to  arife  folely  from  the 
lofs  of  motion. 


The 
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The  next  method  by  v/hicli  we  fee 
partial  or  nniverfal  putrefaftions 
produced,  is,  when  they  happen  in 
confeque|ice  of  an  inflammation. 
The  manner  in  which  an  inflamma¬ 
tion  itfelf  is  produced  has  been  much 
difputed,  nor  fliall  I  at  prefent  enter 
into  a  difcuffion  of  that  point;  for 
my  purpofe,  it  is  fufficient  that  in  an 
inflammation  there  be  a  ftridure  on 
the  parts,  or  an  extravafation  of 
humour,  by  either  of  which  the 
regular  influx  of  the  blood  is  hin¬ 
dered  :  And  that  one  or  both  of  thefe 
always  happen,  I  think,  will  hardly 
be  denied ;  if  the  former,  it  will  adt 
in  the  fame  manner  as  a  ligature,  and 
by  depriving  the  humours  of  motion, 
make  them  become  putrid;  if  the 

latter,  the  extravafated  humour,  be¬ 

ing  without  the  reach  of  the  moving 
powers,  muff  flagnate  ;  and,  if  this 
ftagnation  be  long  enough  continued,  it 
muff  putrefy  alfo.  Here,  likev/ife,  the 
putrefying  caufe  is  lofs  of  motion  "'"n 

•  Such 

*  Though  I  have  faid  above,  that  putrid  difeafes  may 
arife  without  the  affiflance  of  contagion,  I  do  not  thereby 
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Such  putrid  difeafes  as  attack  the 
whole  fyftem,  may  arife  either  from 
putrid  miafmata  being  reeeived  into 
it,  from  the  perfpiration  b^ing  flop¬ 
ped,  from  the  circulation  being  ren¬ 
dered  too  flow,  or  too  rapid.  When  the 
firft  is  the  cafe,  the  learned  Dr.  Hux^ 
ham  fuppofes  that  the  miafmata  are 
fwailowed  along  with  the  faliva, 
where  they  aft  as  a  ferment  on  the 
contents  of  the  flomach.  Now,  it  is  a 
well  known  faft,  that  fermentation 
is,  of  all  things,  the  moft  favourable 
to  putrefaftion.  Thefe  putrid  miafl 
iiiata  then  being  received  into,  and 
mixed  with  the  contents  of  the  flo¬ 
mach,  already  fermenting,  will 
change  the  produft  of  that  ferment, 
from  a  mild  nutritive  liquor,  to  an 
acrid  and  putrid  one;  in  confequence 
of  this,  the  chyle  and  blood  muft 
receive  fome  of  this  produft  into 
their  compofition,  which,  afting  as  a 
flimulus  upon  the  heart  and  arteries, 
will  excite  them  to  more  ftrong  and 

yiean  to  preclude  its  agency,  as  they  may  no  doubt  alfo 

pe  caufed  by  iu 
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frequent  contrailions ;  hence  a  too 
rapid  motion  of  the  blood  will  enfue, 
its  texture  will  be  deftroyed,  and  hav¬ 
ing  loft  ^hat,  it  will  be  eafily  affimi- 
lated  to  the  nature  of  thefe  putrid 
particles  that  were  mixed  with  it. 
This  is  one  of  the  putrid  difeafes 
caufed  by  too  much  motion. 

In  fevers  of  this  kind,  when  nature 
is  tolerably  ftrong,  and  the  extre¬ 
mities  of  the  excretory  veflels  at  the 
fame  time  fhut  up,  fhe  endeavours 
to  propel  thefe  putrid  particles  to- 
w^ards  the  furface,  where,  meeting 
with  an  abfolute  refiftance,  they 
can  proceed  no  farther ;  and  thus 
being  lodged  between  the  cutis  and 
cuticula,  form  what  are  called  pe- 
techiae,  livid  fpots,  &c.  The  matter 
of  thefe  petechise  being  thus  ex- 
travafated,  generally  become  more 
and  more  putrid,  as  they  are  foment¬ 
ed  with  heat  and  left  in  a  ftate  of 
reft ;  when  nature,  finding  that  in  this 
ftate  they  would  produce  further 
mifchief  by  contaminating  the  parts 
around  them,  makes  another  effort 
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to  get  clear  of  them,  which  is  done 
by  abforbing  them  again  into  the 
fyftem,  with  a  view  to  throw  them 
out  fome  other  way;  in  whirh,  if  flie 
fucceeds,  the  patient  recovers  ;  if  not, 
death  puts  an  end  to  the  conflid:. 

That  putrid  contagion  makes  its 
firil  attack  in  the  manner  I  have  now 
related,  feems  highly  probable,  from 
a  diligent  attention  to  nature  ;  as  one 
of  the  firft  fymptoms,  after  having 
been  infefted,  is  generally  a  naufea, 
and  inclination  to  vomit,  which,  if 
timely  encouraged,  and  a  gentle 
diaphorefis  brought  on  afterward, 
feldorn  fails  to  avert  the  impending 
danger ;  many  inftances  of  which 
have  been  related  to  me,  by  gentle¬ 
men  who  have  been  abroad  in  the 
warm  climates,  and  feveral  I  have 
feen  in  this  country. 

It  may  be  afked  here,  why  this 
putrid  contagion  fhould  produce  fo 
much  mifchief  when  taken  into  the 
ilomach,  when  it  has  already  appear¬ 
ed  from  feveral  fads,  that  putrid  ali¬ 
ment 
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ment  has  been  frequently  made  ufe 
of  for 'a  long  time  together,  without 
having  any  bad  effect?  To  anfwer 
this,  wc^muft  confider  that  this  kind 
of  contagion,  taken  in  along  with  the 
air  of  an  infefted  place,  is  already 
become  highly  fubtilized  and  viru¬ 
lent,  before  it  is  fit  to  float  in  the  air ; 
whereas  the  other  is  generally  but  in 
the  firft,  or  at  fartheft  in  the  fecond 
ftage  of  putrefaction,  and  may  thei^e- 
fore  be  thrown  out  of  the  ftomach, 
or  even  out  of  the  blood,  if  it  iliould 
have  got  in  there,  before  it  has  ac¬ 
quired  a  fufFicient  degree  of  viru¬ 
lence  to  enable  it  to  aft  as  the  for¬ 
mer. 

The  fecond  method  I  mentioned, 
in  which  putrid  difeafes  attack  the 
human  fpecies,  is  in  confequence  of 
the  perfpiration  being  ftopped.  And  I 
am  inclined  to  think  that  they  more 
frequently  happen  in  this  vray  than 
by  any  putrid  ferment,  or  other 
caufe  ab  extra.  When  they  do  happen 
in  this  way,  then  the  perfpirable  mat¬ 
ter, 


(  2J-0  ) 

ter,  by  being  retained,  becomes  highly 
acrimonious :  Nature,  finding  it  en¬ 
dowed  with  this  quality,  raifes  a  fever 
to  throw  it  out ;  but,  if  thep*  fkin  is 
impervious,  inftead  of  being  thrown 
out,  it  is  abforbed  into  the  mafs  of 
blood,  in  confequence  of  this  fever, 
where,  by  its  ftimulus,  it  hurries  on 
the  circulation  in  fuch  a  manner,  that 
a  decompofitioii  and  putrefcency  of 
all  the  humours  enfue. 

From  one  of  thefe  two  caufes  laft 
mentioned,  I  imagine  the  greateft 
part  of  putrid  fevers,  of  whatever  de¬ 
nomination,  arife.  But  as  there  is,be- 
fides  fevers,  another  putrid  difeafe, 
viz.  the  fcurvy,  which  advances  in 
a  much  flower  manner,  and  is  hardly 
attended  with  any  febrile  fymptoms, 
let  us  examine  it  alfo. 

Though  the  fcurvy  has  been 
known  to  attack  mankind  in  a  va¬ 
riety  of  different  circumftances  of 
life,  thefe  attacks  have  always  been 
irregular  and  inconftant.  But  there 
are  two*  caufes,  which,  wdien  they 

3  meet 


(  251  ) 

mtet  together,  and  are  long  enough 
continued,  feldom  fail  to  produce  it 
in  a  regular  and  conftant  manner. 
Thefe  ^re  cold  and  moifture,  which 
may  therefore  be  denominated  the 
real  caufes  of  fcurvy;  and  that  they 
ad:  in  concert  by  diminifhing  the  force 
of  the  moving  powers,  I  fliall  endea¬ 
vour  to  prove. 

The  momentum  of  the  circulating 
fluids  feems  todepend  intirely  up¬ 
on  the  ftrength  and  elafdcity  of  the 
folids.  But  it  is  a  fad  eftablilhed  by 
experience,  that  nothing  tends  more 
to  deftroy  the  firmnefs  and  elafdcity 
of  the  folids  than  too  much  moifture : 
every  one  muft  have  felt  languor  and 
debility  after  having  been  long  ex- 
pofed  to  a  moift  foggy  atmofphere; 
and  the  debilitating  efFeds  of  large 
quantities  of  watery  liquors  are  well 
known.  Moifture  then,  ading  long 
upon  the  body,  muft  weaken  the  mov¬ 
ing  powers,  and  thereby  the  circulating 
fluids,  or  parts  moved,  muft  creep  on 
|:npre  flowly,  and  thence  a  fermenta¬ 
tive 
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tative  motion  be  more  apt  to  arife  in 
them;  for  it  feemstobealaw  of  nature, 
that  all  animal  and  vegetable  matter 
niuft  either  be  fubjedted  to  a  ivital  or 
fermentative  motion  ;  and,  as  foon  as 
the  former  fails,  the  latter  neceflarily 
begins,  unlefs  the  ultima  corpiifcida  of 
the  matter  be  fixed  by  fome  powerful 
caufe,  as  froft,  exficcation,  &c. 

But,  befides  this  debility  of  the 
moving  powers,  which  arifes  from 
too  much  moiftiire,  cold  likewife 
co-operates  with  it  in  producing  the 
fame  eiieft ;  but  then  we  are  only  to 
underftand  this  of  the  feverer  degrees 
of  cold,  when  joined  with  moifture, 
and  continued  for  fome^  confiderable 
time ;  for  a  moderate  degree  of  cold, 
on  the  contrary,  braces  and  ftrengthens 
the  folids ;  but,  when  it  is  fevere, 
when  it  is  long  continued,  almofi: 
every  one  knows  its  effeed:  to  be 
Bumbnefs,  lofs  of  feeling,  and  inabi¬ 
lity  of  the  mufcles  to  act  in  their 
ufual  manner;  by  which,  and  by  the 
relaxing  power  of  moiftiire,  the  circu¬ 
lation 
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lation  muft  become  flow,  when,  by  - 
that  law  of  nature  which  I  mentioned 
above,  a  fermentative  motion  mufl: 
begin^and  increafe,  as  the  vital  motion 
decreafes,  till  at  laft  a  putrid  diathefis 
is  generated,  which  will  take  place 
firft  in  the  extremities  of  the  exhalent 
arteries,  where  the  circulation  is 
floweft;  and  hence  the  livid  fpots 
and  blotches  which  fo  often  appear  in 
fcurvies. 

If  I  have  fucceeded  in  defcribing  the 
manner  in  which  putrefa6lion  attacks 
animal  bodies,  the  conclufion  that  will 
naturally  follow  is,  that  the  living 
animal  can  only  become  putrid  by  a 
dcfecSt  or  excefs  of  the  vital  motions ; 
and  therefore,  whatever  caufes  this 
defe<5f,  or  excefs,  will  bring  on  a  pii-i 
trid  ftate  of  the  humours.  This  be¬ 
ing  the  cafe,  we  need  not  look  out 
with  fo  much  folicitude  to  difcover 
the  caufes  of  putrid  difeafes  in  efflu¬ 
via,  animalcula,  &c.  as  we  will  find 
that  they  can  eafily  arife  without  any 
thing  being  externally  applied  to  the 
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body;  for  animal  matter,  being  of  all 
others  the  moll  difpofed  to  putrefy, 
-will  fpontaneoufly  run  into  that  ftate, 
whenever  the  caufes  that  perpetually 
hinder  this  difpolition  are  taken 
away  or  fufpended. 

After  this  attempt  to  examine  the 
caufes  that  have  generally  been  af- 
figned  for  putrid  difeafes,  and  to  ex¬ 
plain  their  manner  of  operating  on 
the  body,  it  may  be  expedted  that  I 
Ihould  fay  fomething  concerning  the 
method  of  curing  them.  Should  I  do 
this,  I  could  hardly  add  any  thing 
new  upon  the  fubjedl;  as  it  has  al¬ 
ready  been  treated  in  a  learned  and 
judicious  manner  by  Sir  John  Pringle, 
Dr.Huxham,  and  feveral  others,  whofe 
names  will  be  a  perpetual  honour  to 
the  healing  art. 
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